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SESSION 1927-1928. 
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Dec. 19 Johore in 1926... .. =. =. Capt. S. W. Kirby 
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Capt. C. J. Morris 


MEETINGS in the MAP ROOM, Lowther Lodge, 
at FIVE p.m. 
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Dr. Vening Meinesz 

» Jan. 16 The Physical Geography of South-East Arabia. 
Mr. G. M. Lees 
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Antarctic . . . .. . . . Dr. E. H. Marshall 
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10 a.m. to 6 p.m. The House will be closed on Monday Dec. 26 and on Tuesday 
Dec. 27, proclaimed a Public Holiday. 


By Order of the Council, 
ARTHUR R. HINKS, 
Secretary. 
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DEATH OF THE PRESIDENT 


N the eve of the first meeting of the Session the Society suffered 
a grievous loss by the death of its President at his home in 
Oxford. He had from time to time during his term of office been 
seriously unwell, and in the middle of October was warned that he 
must take a complete rest for some weeks and spend the winter 
abroad. He had seemed to be making some progress against the 
angina pectoris with which he was threatened, and in several letters 
from his bed had shown his usual penetrating interest in our affairs. 
Moreover we had been pleasantly surprised to receive from him a 
notice of Gertrude Bell’s letters, which he had promised months before 
to review for the ¥ourna/ on publication: it is printed on page 592— 
the last words we shall have from his gifted pen. He had asked 
Admiral Sir William Goodenough to preside at the meeting of 
November 7, and the Council was to have nominated one of the 
Vice-Presidents to act as his deputy during his expected absence. 

On the Saturday afternoon the President of Magdalen had found 
him in good spirits and apparently better: but on the following 
morning of November 6 he died peacefully in his sleep. 

At an emergency meeting of members of the Council summoned 
on the morning of November 7 it was resolved that the Evening 
Meeting should be held as arranged; to have abandoned it would 
have accorded ill with his courageous spirit, and have deprived the 
Society of association with their Council in an expression of sorrow 
and sympathy. So at the beginning of the Evening Meeting Sir 
William Goodenough spoke from the Chair as follows : 

‘** We meet to-night in circumstances of peculiar and most profound 
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DEATH OF THE PRESIDENT 


sorrow: for we have no President. It is too close to the loss we have 
sustained in the death of Dr. Hogarth for me to attempt a fitting 
comparison and survey of those interests and activities which occupied 
our late President’s life—archzology, travel, research, administration, 
and, during the war, executive command. No doubt at some future 
time some one will be found to envisage all those remarkable gifts 
which he possessed. During the day I have tried, most inadequately, 
to fill Dr. Hogarth’s place in the Chair at the Council, and as I have 
seen the evidences of the work he performed I have been struck, as 
all who knew him must have been, by his generosity of purpose, his 
clarity of mind, and perhaps most of all by his extraordinary sense of 
proportion. No matter was too big for him to take hold of, and 
although it has been rightly said he did not bother himself with 
details, no matter was too small for him to take a great and personal 
interest in. It is no easy matter to speak at such short notice of so 
great a man—and it is no exaggeration to say that Dr. Hogarth was 
a very great man in all that he undertook. I will ask you to associate 
yourselves, by rising in your places, with the following Resolution of 
your Council : 


‘Resolved that the Council of the Royal Geographical Society 
at their Meeting to-day place on record their profound sense of 
loss by the untimely death of their President, Dr. David Hogarth, 
who during his long tenure of divers offices in the Society had so 


greatly adorned its meetings and its publications. They offer 


to his wife and son their heartfelt sympathy and assure them that 
Dr. Hogarth’s name will be held in continual remembrance as 
one of the best of friends and most accomplished of Presidents.’ ” 
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ALEXANDER’S CAMPAIGN ON THE INDIAN 
NORTH-WEST FRONTIER 


NOTES FROM EXPLORATIONS BETWEEN UPPER SWAT AND THE 
INDUS 


Sir Aurel Stein, K.C.I.E., F.B.A., Indian Archzological 
Survey 
(Continued from page 440.) 

FTER this rapid survey of the ground to which the Assakénoi, the 

early predecessors of those “‘ SwAtis,” are likely to have retreated 

for safety, we shall be better able, I think, to consider the questions raised 

by what our extant accounts relate of Alexander’s great feat at Aornos. 

Among them Arrian’s record is the fullest and undoubtedly also the most 

reliable. We may attach to it all the more critical value because one of 

the two contemporary authorities whose narratives Arrian in his preface 

declares as more worthy of credit than all the rest, and whom he princi- 

pally follows, was that Ptolemy, son of Lagos and the first of the Ptolemies 

of Egypt, who personally had played a chief part in the conquest of 
Aornos.* 

After recording the barbarians’ flight to Aornos, Arrian immediately 
proceeds to inform us of the reason which filled Alexander with the eager 
desire to capture that rock fastness. Arrian’s statements on this point 
have a peculiar interest for the historical student ; for they help to throw 
welcome light on certain psychological factors which undoubtedly have 
played an important part in more than one of Alexander’s wonderful 
enterprises—just as they did in those of his modern counterpart, Napoleon. 
At the same time we may recognize in those statements a significant 
indication of the critical attitude with which Arrian—and perhaps his 
chief authority also—was apt to view the fabulous element fostered by 
the hero of his story. 

We are told of Aornos : 

“ This is a mighty mass of rock in that part of the country, and a report is 
current concerning it that even Herakles, the son of Zeus, had found it to be 
impregnable. Now whether the Theban, or the Tyrian, or the Egyptian 
Herakles penetrated so far as to the Indians I can neither positively affirm 
nor deny, but I incline to think that he did not penetrate so far; for we know 
how common it is for men when speaking of things that are difficult to magnify 
the difficulty by declaring that it would baffle even Herakles himself. And in 

* Cf. Arrian, ‘ Anabasis,’ Prooemion, where Ptolemy’s name significantly meets 
us as the very first word. 

+ See also ‘ Anabasis,’ V. iii., where Arrian expresses similar critical misgivings 
in connection with Alexander’s visit to the city of Nysa, alleged to have been founded 
by Dionysos. He quotes there Eratosthenes’ view “‘ that all these references to the 
deity were circulated by the Macedonians in connection with the deeds of Alexander 
to gratify his pride by grossly exaggerating their importance ” (M‘Crindle). 
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the case of this rock my own conviction is that Herakles was mentioned to 
make the story of its capture all the more wonderful. The rock is said to have 
had a circuit of about 200 stadia, and at its*lowest elevation a height of 11 stadia. 
It was ascended by a single path cut by the hand of man, yet difficult. On 
the summit of the rock there was, it is also said, plenty of pure water which 
gushed out from a copious spring. There was timber besides, and as much 
good arable land as required for its cultivation the labour of a thousand men. 

‘* Alexander on learning these particulars was seized with an ardent desire 
to capture this mountain also, the story current about Herakles not being the 
least of the incentives.” * 


We may never know whether the ambition stimulated by such reports 
about Aornos was the sole incentive for Alexander to decide upon its 
capture. This decision may possibly have been due quite as much, if 
not more, to the strategic consideration invariably kept in view by 
Alexander of not leaving an enemy behind until he had been completely 
crushed. But anyhow we have seen that instead of pursuing the fugitive 
Assakénoi to their mountain retreat, Alexander moved from Swit into 
the Peshawar valley. Thereafter resuming contact with that portion of 
this army which had already arrived by the route of Kabul river, he 
organized Macedonian control over this important district and then pro- 
ceeded to the Indus. 

In view of what has been shown above as to the direction to the east 
of the Swat-Indus watershed which the retreat of the inhabitants of 
Upper Swit was likely to have taken, it is easy for us to understand the 
sound strategic reasons underlying what might otherwise seem a needless 
deflection from an important direct objective. An attack upon that 
mountain retreat of the Swat fugitives from the south by the Indus 
offered several distinct advantages. Entanglement in a mountainous 
region where passes and narrow defiles, if defended, might seriously 
hamper advance would thus be avoided. It would become possible to 
cut off the fugitive host from retreat into the territory east of the Indus 
and from such assistance as Abisares, the ruler on that side, might offer. 
Nor were the facilities likely to be neglected which the Indus valley and 
convenient access south to the fertile plains of the Peshawar valley would 
offer in respect of supplies and other resources in case of prolonged 
operations. 

The importance of the last consideration is clearly indicated by what 
Arrian tells us immediately after the passage already quoted, which 
records the reduction of a number of small towns situated on the Indus. 


‘* After he had arrived at Embolima, which town lay not far from the rock 
of Aornos, he there left Krateros with a portion of the army to collect into the 
town as much corn as possible and all other requisites for a prolonged stay, in 
order that the Macedonians having that place as a base might by protracted 
investment wear out those holding the rock, in case it were not taken at the 


* € Anabasis,’ IV. xxviii. I-4; translation by M‘Crindle, ‘ Invasion of India,’ 
PP: 70 


Kuz-sar 


4. Pir-sar ridge (Aornos) from southern slope of Una-sar peak 


5. Indus valley and snowy Kagan divide from below south end of Pir-sar 
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first assault. He himself taking with him the archers, the Agrianians, the 
brigade of Koinos, the lightest and best armed from the rest of the phalanx, 
two hundred of the companion cavalry and hundred mounted archers, marched 
to the rock.” 


Arrian does not furnish us with any indication as to the position of 
Embolima. But as the accounts of Curtius and Diodorus agree in placing 
Aornos on the Indus * the town which was to serve as Alexander’s base 
of supplies may with good reason be also looked for on the Indus. This 
is borne out by Ptolemy’s mention of Embolima as a town of Indo- 
Scythia situated on the Indus, with coordinates corresponding to those 
which he indicates for the confluence of the Indus and KGa or Kabul 
river.t But as no reliance whatever can be placed on Ptolemy’s latitudes 
and longitudes as far as his map of India is concerned, this does not help 
us further to determine the exact position of Embolima.{ Nor can we 
derive guidance in this respect from the fortunate fact that Professor 
Sylvain Lévi has discovered references to the same locality in Buddhist 
texts which mention it under the original Sanskrit form of its name as 
Ambulima ;§ for these texts contain no definite local indications. 

General Abbott, when discussing in 1854 at great length his location 
of Aornos on the Mahaban range to the south of Bunér and Chamla, 
proposed to recognize Embolima in the village of Amb, situated on the 
right bank of the Indus, from which the present semi-independent chief 
of Tandwal territory in Hazara takes his title.|| The identification of 
Mount Mahaban with Aornos, though generally accepted for many years, 
proved untenable in the light of what the close examination of the ground, 
carried out by me in 1904, showed as to the true topographical features 
of the supposed site.{ For these could not be reconciled with the plain 
and comparatively precise indications that are supplied to us by the 
classical accounts, and in the first place by thatof Arrian, as to the 
character of the natural stronghold and its immediate surroundings. 

But a recognition of this fact will not necessarily invalidate the location 
of Embolima at Amb. Arrian’s narrative shows that it took Alexander 
two marches from Embolima to reach the neighbourhood of Aornos. 

* See below, p. 528. 

+ See ‘ Geographia,’ VII. i. 27, 57. 

}. More useful, perhaps, is the relative bearing to the south-west of Embolima, which 
Ptolemy indicates for .4sigramma, mentioned by him as another town of Indo-Scythia 
and as situated on the Indus; for Asigramma can probably be identified with the 
ruined site of Asgram situated about 2 miles to the west of the Indus just outside the 
extreme north-east corner of the Peshawar District ; cf. my ‘ Archeological Survey 
Report, N.W.F.P.’ (Peshawar, 1905), p. 47. But as no value can be attached to the 
indication of distance between the two places as deduced from the respective coordinates, 
no safe conclusion is possible as to the exact position of Embolima. 

§ See S. Lévi, doc. ctt. in Fournal Asiatique, 1915, janv.-févr., p. 103. 

|| See ‘ Gradus ad Aornon,” ¥.4.S.B., 1854, pp. 338, 344. This identification 
had been suggested already by M. Court, one of Ranjit Singh’s generals ; cf. fournal 
of the Bengal Asiatic Society, 1839, p. 310. 

q Cf. ‘ Archzol. Survey Report, N.W.F.P.’ (1905), pp. 28 sgq. 
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Hence even if the above location is accepted we may still look for Aornos 
higher up the Indus, in that area comprising the tracts of Ghérband, 
Chakésar, and Piran, to which the considerations fully set forth above 
point as the ground most likely to have been sought by the population 
retreating from Upper Swat. It should, however, be remembered that 
the identification of Amb with Embolima (Sanskrit Améulima) rests so 
far solely on the identity of the modern name with the first syllable of the 
ancient one, and that the assumed apocope of fully three syllables at the 
end of the latter is more than can easily be accounted for by the rules 
governing the phonology of modern Indo-Aryan vernaculars. If 
Embolima were to be looked for farther up the river the position occupied 
by Kabalgram, a large village at the mouth of the fertile Piran valley 
and a centre of local trade, might suggest itself on topographical grounds 
as a likely site. 

Ever since my visit to Mahaban in the autumn of 1904 had furnished 
conclusive evidence against the location of Aornos on that range, I had 
kept in view “ the possibility of our having to look for Aornos higher up 
the great river.” * But it was only in 1919, after the return from my 
third Central-Asian expedition and after prolonged labours on the results 
of the second, that my attention was drawn in a definite fashion to ground 
where a likely solution of the problem could be hoped for. The right 
bank of the Indus and all the adjacent territory to the west of it had, 
indeed, remained as inaccessible as before. But fortunately work on 
the maps reproducing the surveys carried out during my three Central- 
Asian expeditions brought me in 1918-19 into close contact with the late 
Colonel R. A Wauhope, R.E., at the Trigonometrical Survey Office, 
Dehra Dun. 

The personal knowledge which this highly accomplished officer of 
the Survey of India had gained of that ground during the survey work 
conducted by him on the left bank of the Indus during the Black Mountain 
expeditions of 1888 and 1891-2 furnished me with a very valuable 
clue. From high survey stations then established on the Black Mountain 
range, and again during the occupation of the Chagharzai, Nandihar and 
Allahi tracts, Colonel Wauhope had ample opportunities for becoming 
familiar with the general features of the hills on the opposite side of the 
Indus valley all the way between the Hassanzai country, above Amb, 
and Chakésar. Being a sound classical scholar all his life, he was 
interested in the question of Aornos, and what he had observed at the 
time had led him to form the belief that a position corresponding to that 
described by Alexander’s historians was more likely to be found on the 
spurs descending steeply to the Indus opposite Thakét in Nandihar 
than anywhere else. But as an experienced topographer he rightly 
recognized also that a definite location could be hoped for only by close 
examination on the spot. 


* See ‘ Archzol. Survey Report, N.W.F.P.’ (1905), p. 3c. 
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The spurs just referred to are the easternmost finger-like offshoots of 
the range which trends with a due easterly bearing and a total length 
of close on 20 miles from the Swat~Indus watershed above Manglawar 
and Charbagh to the Indus. On the opposite side the river there passes 
the mouths of the Nandihar and Allahi valleys. From the available 
Survey of India maps, including Sheet No. 43sh on the scale of 2 miles 
to the inch, it was seen that the range may be roughly described as divid- 
ing the valleys of Ghérband and Chakésar ; that its crest rises to triangu- 
lated heights between 9265 feet in the west and 7or11 feet in the east ; and 
that round its eastern foot the Indus flows in a wide bend. Little else 
could be made out from the map, based as it necessarily was for this 
ground on sketches made from a distance, on native route reports and 
the like. 

My first endeavour, made in 1922 after a rapid visit to Agrér and the 
Indus banks facing Amb, had been to secure access to the ground just 
indicated from the tribal territory of Nandihar on the opposite side of 
the river. But by the time I was able to renew the attempt in 1925 that 
same ground, together with the rest on the right bank of the Indus down 
to the Barandu river some 9 miles above Amb, had passed under the sway 
of the Miangul ruler of Swat. The question of giving me access had 
therefore to be taken up with him by the political authorities of the 
North-West Frontier Province. The first definite news of his assent 
reached me early in December on my return to India. I felt par- 
ticularly gratified by the condition which the Miangul had indicated, 
that I should visit the tract in question not from across the Indus but 
from the side of Swat; for obviously I could thus hope for a chance of 
extending my exploratory work over far more of interesting ground than 
originally contemplated. From the same letter I learned that the site 
of Aornos, which had been mentioned as the principal objective of my 
visit, was locally known by the name of Pir-sar. 

This precise information as to the locality to be looked for was bound 
to be received by me with surprise ; for former experience in this region 
had shown me that genuine local tradition of Alexander’s campaign 
twenty-two centuries ago survives there as little as it does anywhere 
else on the North-West Frontier or in the Panjab. Indeed,‘none could 
reasonably be expected considering the great length of time passed, the 
far-reaching ethnic changes, the ephemeral character of the great 
Macedonian’s passage, and the total absence of any historical recollection 
concerning him and his invasion in the whole range of Indian literature, 
as distinct from the ‘‘ Alexander romance”’ introduced in its Persian 
garb through the Muhammadan conquest. What I subsequently had 
occasion to hear from Sipah-salar Ahmad ‘Ali, the Miangul’s commander- 
in-chief, who accompanied me throughout my tour, and from others of 
the ruler’s exfourage, has confirmed my belief that their connection of 
Alexander’s name with that particular locality of Pir-sar had originated 
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merely from the way in which the object of my proposed visit had been 
communicated to the Miangul in official correspondence, and from the 
interest which had thus been directed towards a site likely to answer 
the general description conveyed. Nevertheless the apparent precision 
with which the local inquiry made at the ruler’s desire had fixed upon 
that locality, was a moment not to be ignored. This will explain why, 
when the completion of our surveys in Upper Swat allowed me to turn 
towards the Indus and to approach there the ground to which Colonel 
Wauhope had drawn my attention, I wished to visit Pir-sar in the first 
place. 

Our route starting from Khwdaja-khe in Upper Swit led first across 
the KarGrai pass into the northern portion of the Ghérband tract. Thence 
over the Shalkau pass, close on 10,000 feet in height and still deeply 
covered with snow, the head of the large and fertile valley of Kana was 
gained. Here we closely approached the still inaccessible portion of the 
Kohistan on the right bank of the Indus. By descending the Kana valley 
from north to south the lower course of the Ghérband river was reached. 
Along it lies a much-frequented route from the Indus to Swat. Fa Hsien 
on his way from Darél, and probably other Chinese pilgrims, had followed 
it.* Almost opposite to the mouth of the Kana valley there descends a 
valley from the above-mentioned range dividing Ghorband and Chakésar, 
and an easy pass at its head above the village of Upal forms the most 
direct connection between the two tracts. 

Starting on foot from the village of Upal on the morning of April 26, 
we ascended first to a spur which at a height of about 6000 feet bears 
a small plateau occupied by a Gujar hamlet and its fields. Here at the 
ruin of a small walled enclosure remains of ancient decorated pottery, 
as well as an ornamental bronze bracelet of very early shape, were picked 
up practically on the surface. From there the ascent lay first past 
terraced fields and then steeply over slopes clothed with luxuriant conifer 
and Ilex forest to the crest of the range reached at an elevation of a little 
under 8000 feet. Along this crest, very narrow and rocky throughout, 
or on the steep southern slope close below it, led the track, such as it 
was, eastwards. Fine views had been obtained before of the great 
glacier-clad peaks above the Swat river headwaters, and on passing 
below the top of the eminence, shown with the triangulated height of 
8360 feet on the map and known as Acharo-sar, there was sighted through 
the pines and firs the Indus valley below and the long snow-topped range 
of the Black Mountain beyond it. Past a very fine spring issuing below 
Acharo-sar we reached soon the open top of a side spur which lower down 
bears the grazing plot known as “ Little Una.’ And from this point 
there came into view the bare rocky peak of Una-sar, or “‘ Mount Una”’ 
(shown on the map with the triangulated height of 8720 feet), which I 
had before heard mentioned as the highest on this side of the range, and 


* See ‘ Serindia,’ i. pp. 7 sq. 
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stretching away from it southward I sighted the flat-topped ridge of 
Pir-sar. 

It was a very striking sight, this long almost level ridge, as it rose 
there, girt all round with cliffs, above the precipitous smaller spurs and 
steep ravines which were seen to run down to the Indus close on 6000 feet 
below (Figs. 4, 5). At its northern end it was seen to slope down from 
a steep tree-clad hill, and this from where we stood, about 2 miles off 
to the west, appeared to join up with the main crest of the range as it 
continues to the east of Una-sar. Pir-sar seemed near enough as I 
looked across the deep valley flanked by precipitous slopes which 
separated us from it ; but in the end it took us nearly three hours more 
to reach it. 

First we had to make our way past the steep southern face of Mount 
Una, and as lower down this falls off with sheer walls of rock, to ascend 
by a troublesome track to within 200 feet or so below the summit. Then 
it became possible to cross to the northern slope of the crest, steep too, 
but well timbered, and thus to descend to the small tree-girt alp of 
Birimar (Fig. 6), where we found some summer huts of Gujar graziers 
and the fenced-in resting place of some Muhammadan saint. At first 
Birimar seemed to link up with the wooded conical height marking the 
northern end of Pir-sar ; but when the lower edge of the gently sloping 
alp was reached I noticed, with some dismay at the time, I confess, that a 
deep and precipitous ravine previously masked by close tree growth still 
separated us from that height. The descent to its bottom, which, as 
careful aneroid observations on two separate occasions showed, lay fully 
600 feet lower, was very fatiguing owing to the steepness of the slope 
and the slippery nature of the ground. 

When the bottom of the gully was at last reached in the gathering 
dusk it proved to be a very confined saddle, less than 4o yards long 
and only about 10 yards across. Fallen trees encumbered the saddle 
and lay thickly also in the narrow ravines descending on either side. 
Progress was trying, too, along the precipitous cliffs lining the south- 
western slopes of Bar-sar (‘‘ the top hill”), as the northern end of 
the Pir-sar ridge is known. It was with real relief that at last long after 
nightfall level ground was reached where the flat portion of the top adjoins 
Bar-sar. It was a strange sensation to pass for close on a mile along 
what the full moon shining under a cloudless sky showed to be verdant 
fields of young wheat. Then camp was pitched near a rudely built 
mosque, at an elevation which subsequent observations with the mercurial 
barometer proved to be fully 7100 feet above sea-level. 

I have thought it expedient to describe the march which brought us 
to Pir-sar in some detail, because it may help to visualize better those 
topographical features which lead me to believe that this remarkable 
ridge represents the long-sought-for site of Aornos. For the same reason 
I may proceed at once to record the observations gathered by a careful 
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examination of the ridge and the surrounding ground in the course of 
a three days’ stay. Reference to the accompanying sketch-map, from 
the survey on the scale of 3 inches to the mile prepared by Surveyor 
Torabaz Khan under my direct supervision, will best help to illustrate 
them. 

Pir-sar is but one of a series of narrow spurs which the range stretching 
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from Upal throws out south towards the Indus, before it drops rapidly 
in height beyond the triangulated point 7o11. There it flattens out 
fanlike towards the low plateau of Maira washed at its foot by the Indus. 
Of these spurs Pir-sar preserves its height farthest, and, owing to the 
uniform level and the very fertile soil of its top, affords most scope both 
for cultivation and grazing. The practically level portion of the top 
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extends at an average elevation of about 7100 feet for over 14 miles. 
At its upper end this flat portion is adjoined for some distance by gentle 
slopes equally suited for such use (Fig. 8). 

Owing to its greater height and the depth of the valleys on either 
side Pir-sar forms a dominating position; overlooking all the other 
spurs, it offers an exceptionally wide and impressive view. This comprises 
the whole of the Indus valley from below the Mahaban range in the south 
to where the winding course of the great river lies hidden between closely 
packed spurs descending from the high snowy ranges towards Kagan 
and the Swat headwaters (Fig. 5). To give some idea of the extent of 
the vast panorama commanded from Pir-sar, it must suffice here to 
mention that it includes northward the great ice-crowned peaks above 
Térwal, Dubér, and Kandia, and to the east all the ranges which adjoin 
the central part of Hazara; southward the plain of the Peshawar valley 
above Attock could be distinctly sighted. 

The spur from its level top, to which the name Pir-sar, “ the holy 
man’s height,” is properly applied, falls off both on the east and west 
with very steep rocky slopes. In places these form sheer cliffs, while in 
others pines and firs have managed to secure a footing. The southern 
end of Pir-sar rises into a small but conspicuous hillock, known as Kuz-sar, 
“the lower height,’”’ as opposed to the Bar-sar at the northern end (Fig. 
4). There the spur divides into three narrow branches, all flanked by 
precipitous rocky slopes (Fig. 7). The crest of the middle one is in its 
upper portion so steep and narrow as to be practically inaccessible. 
That of the eastern branch, known as Ash§@rai, is very narrow too, but 
bears some knolls which afford room for small patches of terraced cultiva- 
tion. The shortest branch, called Maju, which juts out like a bastion 
to the south-west, also bears two such small patches on its crest, before 
it terminates in sheer cliffs at a level of about 1600 feet below the top of 
Pir-sar. 

The western slopes of Pir-sar descend steeply for some 2000 feet into 
a very confined valley (Fig. 4). This in parts of its bottom is an impracti- 
cable ravine, while in others little terraces bear a few scattered fields. 
On the opposite side of the valley there rises with formidable bare cliffs, 
almost perpendicular in places, the small spur of Balai. It has short 
stretches of more gentle slope on its top used for summer grazing ; but 
these are practically accessible only from the crest of the main range 
just below the Una-sar peak. A deep ravine divides the spur of Balai 
westwards from another and much longer one, known to the local Gujars 
as Danda-Nirdai. This separates from the main range near the grazing- 
grounds of Landai and farther down faces the south-western slopes of 
Pir-sar. Its narrow serrated crest is crossed by two passes. The lower 
one, called Pézal-kandau, at an elevation of about 4000 feet, gives access 
to a portion of the valley where opposite to the cliffs of Maju some cultiva- 
tion is carried on by the scattered homesteads of the Gujar hamlet of 
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Talun. From below the Pézal-kandau it is possible to ascend by a difficult 
track to the crest of the MAju spur, and thence to the southern end of 
Pir-sar. Across the other pass, about 6500 feet above sea-level, a some- 
what easier route leads from the valley behind the Nurdai-Danda spur 
to the grassy slopes below the alp of Little Una, and thence joins the track 
passing along the top of the main range. We shall see below that these 
passes may claim some interest in connection with the proposed location 
of Aornos on Pir-sar. 

From here we must turn back to Pir-sar to acquaint ourselves rapidly 
with the ground which adjoins eastwards. That it differs in some aspects 
from that observed to the west is due mainly to the fact that the main 
range, after throwing off to the south the commanding spur of Pir-sar, 
very soon falls off in height and becomes bare of tree growth. The 
drainage descending here from it does not flow south in well-defined 
separate valleys, but gathering in one wide trough takes its course to 
the Indus south-eastwards. Between the deeply eroded nullahs which 
join this trough there rises a succession of short knolls and ridges. All 
have very steep slopes, but are crowned by little plateaus which as seen 
from Pir-sar give them an appearance curiously suggestive of small 
detached islands. Most of these little hilltops bear patches of cultiva- 
tion ; but all are devoid of trees and water, and only capable of temporary 
occupation. The slopes of Pir-sar facing east descend also very steeply. 
About 1500 feet below the middle of the spur they become somewhat 


easier and here allow room for the small hamlet of Chir, permanently 


tenanted by about a dozen of Gujar households: But as its terraced 
fields occupy the angle between two deep-cut ravines, with rocky scarps 
descending precipitously for some 500 feet, access to Pir-sar is made 
very difficult from this side too. 

It only remains for me briefly to describe the top of the Pir-sar spur. 
This presents itself for a distance of a little over 14 miles as an almost 
level plateau, occupied along practically its whole length by fields of 
wheat. ‘The width of the flat ground on the top varies from about 100 
to 200 yards, with strips available for grazing by the side of the 
fields. Fine old trees form small groves in places (Fig. 9), and 
one of these near the middle of the ridge shelters a much-frequented 
Ziarat, or shrine. There are several small springs in the little gullies 
which furrow the steep slopes close below the ridge, and these feed 
the streams which pass near the fields of Chir or drain into the valley 
above Talun. But in addition two large reservoirs, as shown in 
the plan, have been constructed with dands of rough stonework in 
order to store plentiful water from rain or melting snow, and thus to 
meet the need of the herds of cattle brought for grazing during the 
summer months. We found them filled to a depth of several feet. Over 
two dozen of homesteads, roughly built in the Gujar fashion, and scattered 
in groups over the plateau, serve to shelter the families which move up 
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from Chir and Talun with their cattle and occupy Pir-sar from the latter 
portion of spring till the autumn. The mosque to be referred to below 
forms the centre of the settlement. The fact that the Pir-sar ridge 
stretches from north to south and is nowhere shaded by higher ground 
assures abundance of sunshine to its top. In consequence this ‘gets 
clear of snow very early in the year. This explains also why, in spite of 
an abnormally late spring and the bitterly cold winds still blowing down 
from the Indus Kohistin at the time of our stay (April 27-29), we found 
the wheat already standing high. 

At its southern end Pir-sar is guarded, as it were, by the hill of Kuz-sar 
already mentioned, which rises about roo feet above the plateau and 
completely commands the difficult paths leading up from the Maju 
and Ash§arai crests. At the northern extremity the plateau is still more 
effectively protected by the bold conical hill of Bar-sar, which rises to a 
height of about 7900 feet, and is thus on its top about 800 feet higher 
than the plateau. The approach from the latter to the thickly wooded 
top lies first over easy grassy slopes (Fig. 8), but from about 300 feet 
below it becomes very steep and rocky. ‘The top portion of Bar-sar, as 
the plan shows, has a distinctly triangular shape. The sides of the 
triangle to the east and south-west are lined with crags and very pre- 
cipitous. The same is the case with the side facing north-west. From 
the angle pointing north there leads an easier slope down 200 feet to a 
narrow saddle, and beyond it there rises close by a small flat-topped 
outlier of Bar sar known as Lande-sar (“‘ the lower height ”). Its eleva- 
tion is but little less than that of Bar-sar, and the slopes below it are 
very steep and rocky on all sides except where the saddle links it with 
Bar-sar. 

It is by the angle pointing west that Bar-sar joins up with the main 
range, in the axial line of which it lies. But it is just here that the con- 
tinuity of the range is broken by the deep and precipitous ravine which 
we encountered on our first approach to Pir-sar. The bottom of this 
ravine lies approximately on the same level as the plateau of Pir-sar 
and about 600 feet below the alp of Biirimar which, as we have seen, 
faces Bar-sar. I have already had occasion to describe the troublesome 
descent from Birimar to the bottom of this ravine known as Birimar- 
kandao. , But the angle at which the narrow rocky aré¢e from the top 
of Bar-sar runs down to it is still steeper. The succession of crags, in 
places almost vertical, is here, however, broken at one point by a pro- 
jecting small shoulder, called Mashlun. This, visible in the distance in 
Fig. 8, is quite flat on its top and extends for about half a furlong west- 
wards, with a width of some 3o yards atits end. Trees grow on it thickly, 
just as on the rocky slopes above and below too. This shoulder of 
MAshlun juts out at a height of about 450 feet above the bottom of the 
ravine, and behind it precipitous cliffs rise for another 350 feet or so 
higher to the summit of Bar-sar. I shall have to recur further on to 
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the remains of an ancient fort traceable on this summit, and to the 
important topographical indication presented by the shoulder of Mashlun. 

Having now described the actual configuration of Pir-sar, I may briefly 
sum up the essential features which were bound to invest it with excep- 
tional advantages as a place of safety and natural stronghold for the 
ancient inhabitants of this region. Its great elevation, more than 5000 
feet above the Indus, would suffice to make attack difficult. The extent 
of level space on its top, greater than that to be found on any height 
of equally natural strength further down on the right bank of the Indus, 
would permit of the collection of large numbers both for safety and for 
defence. Its central position would make Pir-sar a particularly con- 
venient place of rally for large and fertile hill tracts such as Chakésar 
and Ghérband, as well as for that portion of the Indus valley lying close 
below where the space available for cultivation is wide and villages 
accordingly large and numerous. The great height and steepness of the 
slopes with which Pir-sar is girt would suffice to make its defence easy in 
times when those fighting from superior height had every physical ad- 
vantage on their side. And in this respect full account must also be taken 
of the fact that even on the side where the spur is adjoined and overlooked 
by the main range, the deep ravine of the Birimdr-kandau assured 
isolation. 

From this survey of Pir-sar we must now turn back to the record of 
Alexander’s operations where we left it on his arrival in the vicinity of 
Aornos. Arrian’s description of them is so clear and instructive in its 
topographical details that it appears best to reproduce it here zx extenso.* 
I give it in Mr. M‘Crindle’s translation, with a few slight alterations 
which reference to the original text seems to me to render desirable. 

“‘ Some men thereupon who belonged to the neighbourhood came to him, 
and after proffering their submission undertook to guide him to the place 
most suited for an attack upon the rock, that from which it would not be 
difficult to capture the place. With these men he sent Ptolemy, the son of 
Lagos, and a member of the bodyguard, leading the Agrianians and the other 
light-armed troops and the selected hyspaspists, and directed him, on securing 
the position, to hold it with a strong guard and signal to him when he had 
occupied it. Ptolemy, following a route which was trying and difficult, secured 
the position without being perceived by the barbarians. He fortified this 
all round with a palisade and a trench, and then raised a beacon on that part 
of the mountain from which it could be seen by Alexander. The signal fire 
was seen, and next day Alexander moved forward with his army; but as the 
barbarians offered valiant opposition, he could do nothing more owing to the 
difficult nature of the ground. When the barbarians perceived that Alexander 
had found an attack [on that side] to be impracticable, they turned round and 
attacked Ptolemy’s men. Between these and the Macedonians hard fighting 
ensued, the Indians making strenuous efforts to destroy the palisade and Ptolemy 
to hold the position. The barbarians had the worse in the skirmish, and when 


night fell withdrew. 
“From the Indian deserters Alexander selected one who knew the country 


* © Anabasis,’ [V. xxix.-xxx. 
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and could otherwise be trusted, and sent him by night to Ptolemy with a letter 
importing that when he himself assailed the rock, Ptolemy should not content 
himself with holding his position but should fall upon the barbarians on the 
mountain, so that the Indians, being attacked on both sides, might be perplexed 
how to act. Alexander, starting at daybreak from his camp, led his army to 
that approach by which Ptolemy had ascended unobserved, being convinced 
that if he forced a passage that way and affected a junction with Ptolemy’s 
men, the work still before him would not be difficult. And so it turned out ; 
for up to mid-day there continued to be hard fighting between the Indians 
and Macedonians, the latter forcing their way up while the former plied them 
with missiles as they ascended. But as the Macedonians did not slacken their 
efforts, others succeeding to others, while those [before] in advance rested, 
they gained with trouble the pass in the afternoon and joined Ptolemy’s men. 
The troops being now all united were thence put again in motion towards the 
rock itself ; but an assault upon it was still impracticable. So came this day 
to its end. 

“‘ Next day at dawn he ordered the soldiers to cut a hundred stakes per man. 
When the stakes had been cut he began from the top of the height on which 
they were encamped, to pile up towards the rock a great mound, whence he 
thought it would be possible for arrows and for missiles shot from engines to 
reach the defenders. Every one took part in the work, helping to pile up the 
mound. He himself was present to superintend, commending those that with 
eagerness advanced the work, and chastising any one that at the moment was 
idling. 

“The army on that first day extended the mound the length of a stadion. 
On the following day the slingers, by slinging stones at the Indians from the 
mound just constructed, and the bolts shot from the engines drove back the 
sallies made by the Indians on those engaged upon the mound. The work of 
piling it up went on for three days, without intermission. On the fourth day 
a few Macedonians had forced their way to and secured a small hillock level 
with the rock. Alexander without ever resting drove the mound forward, 
intending to join the mound to the hillock which the handful of men already 
held for him, 

“But the Indians, terror-struck at the unheard-of audacity of the Mace- 
donians who had forced their way to the hillock, and on seeing the mound 
already connected with it, abstained from further resistance, and sending 
their herald to Alexander, professed their willingness to surrender the rock if 
he would treat for peace with them. But the purpose they had in view was 
to consume the day in spinning out negotiations, and to disperse by night to 
their several homes. When Alexander perceived this he gave them time to 
start off as well as to withdraw the round of sentries everywhere. He himself 
remained quiet until they began their retreat ; and then he took with him seven 
hundred of the bodyguard and of the hypaspists and was the first to scale the 
rock where it had been abandoned. The Macedonians climbed up after him, 
pulling one another up, some at one place, some at another. And then at a 
preconcerted signal they turned upon the retreating barbarians and slew many 
of them in the flight ; some others retreating in terror flung themselves down 
the precipices and died. Alexander thus became master of the rock which 
had baffled Heracles himself.” 


With this clear, sober, and full record of Arrian the accounts given by 
Diodorus and Curtius agree in all essential topographical points. That 
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both these authors used common sources here as elsewhere also, is evident 
from various indications. But Diodorus contents himself with a much- 
condensed abstract, and Curtius’ narrative owes its greater length mainly 
to his usual expansion of such minor aspects of the story as specially lend 
themselves to rhetorical treatment. It will therefore be sufficient, in 
the case of either account, to note only those points which have a bearing 
on the location of Aornos. 

Diodorus describes the “‘ rock” as a natural stronghold, 100 stadia 
in circumference, 16 stadia in height, and with a level surface forming 
a complete circle.* The Indus washed its foot on the south ; elsewhere 
it was surrounded by deep ravines and inaccessible cliffs. An old man 
familiar with the neighbourhood promised against a reward to take 
Alexander up the difficult ascent to a position which would command 
the barbarians in occupation of the rock. Following his guidance, 
Alexander first seized the pass leading to the rock, and as there was no 
other exit from it, blocked up the barbarians. He then filled up the 
ravine which lay at the foot of the rock with a mound and getting thus 
nearer vigorously pushed the siege by assaults made for seven days and 
nights without intermission. At first the barbarians had the advantage 
owing to the greater height of their position. But when the mound was 
completed and catapults and other engines had been brought into action, 
the Indians were struck with despair and escaped from the rock at 
night by the pass from which Alexander had on purpose withdrawn the 
guard he had left there. Thus Alexander secured the rock without risk. 

Curtius in his description of the rock (etra), which he calls by the 
name of Aornis, does not give any dimensions but mentions that the 
Indus, deep and confined between steep banks, washes its foot.f Else- 
where there are ravines and craggy precipices. In rhetorical style, 
apparently inspired by a reminiscence from Livy, Curtius likens ‘the 
rock ” to the mefa of the Roman circus, ‘‘ which has a wide base, tapers 
off in ascending, and terminates in a sharp pinnacle.” { This description, 
if it is based on some passage of his original source, would suggest that 
one portion of the “‘ rock” rose into a steep conical point. We are told 
that under the guidance of an old man from the neighbourhood a light- 
armed detachment was sent ahead by a detour to occupy the highest 
summit unobserved by the enemy. § 

Curtius next relates that in order to make an assault practicable a 
ravine was being filled up with a mound. For this the trees of a forest 


* Cf. Diodorus, ‘ Bibliotheca,’ XVII. Ixxxv.; M‘Crindle, ‘ Invasion of India,’ 
. 271. 
+ Cf. * Historia,’ VIII. xi. 

t+ See M‘Crindle, /oc. czt., p. 197, referring to Livy, Bk. XX XVII. xxvii. 

§ As the leader of the detachment is mentioned Mylleas (or Mullinus), the king’s 
secretary; neither form of the name is otherwise known. The substitution of his 
name for that of Ptolemy shows that Curtius follows here a source distinct from that 
of Arrian. 
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close at hand were cut down and their trunks stripped of branches and 
leaves thrown in. Within the seventh day the hollows had been filled 
An assault up the steep slopes by the archers and Agriani was then 
ordered. Thirty selected youths from among the king’s pages under 
Charus and Alexander formed the forlorn hope. In the highly rhetorical 
description which follows it is, however, the king himself who is said to 
have put himself at the head of the assault. Many are said to have 
perished, falling from the steep crags into the river which flowed below, 
“* since the barbarians rolled down huge stones upon those climbing up, 
and such as were struck by them fell headlong from their insecure and 
slippery footing.” We aré then told in lengthy poetical words of the 
death of the two leaders, Charus and Alexander, who had got up high 
enough to engage in a hand-to-hand fight, but were overpowered and fell. 

The king, affected by these losses, then ordered the retreat, which was 
carried out in an orderly fashion. Alexander, though resolved to abandon 
the enterprise, yet made demonstrations of continuing the siege. There- 
upon the Indians, with a show of confidence and even triumph, feasted 
for two days and two nights, but on the third night abandoned the rock. 
When their retirement was discovered, the king ordered his troops to 
raise a general shout. This struck such terror into the fugitives that 
many “ flinging themselves headlong over the slippery rocks and pre- 
cipices ” were killed or were left behind injured. 

The three accounts translated or analyzed above are the only ones 
which have come down to us furnishing any specific data about Aornos. 
From their comparison we can deduce the following definite indications 
as regards the locality intended. Aornos was a natural stronghold, 
situated on a mountain of great height, which precipitous rocky slopes 
and deep-cut valleys below rendered capable of easy defence against an 
aggressor. It is important to note that no mention is made anywhere 
of fortification by the hand of man. There was sufficient level space on 
the top to permit of considerable numbers finding there a safe refuge. 
The site was near to the Indus, which flowed at its foot.* Its relative 
height must have been very striking to account for the definite measure- 
ments of 11 and 16 stadia respectively, which Arrian and Diodorus 
record, approximately corresponding to 6600 or 9600 feet. In the same 
way the circuits of 200 and 100 stadia respectively which these two 
authors mention, approximately corresponding to 22 or 11 miles, can 
obviously apply only to a mountain massif or range and not to a single 
hill or peak. 

That Aornos was situated on such a massif or range is in fact made 

* Both Diodorus and Curtius definitely mention this point, and Arrian’s silence 
does in no way contradict it. On the other hand, no weight can attach to the statement 
in Curtius’ highly coloured description of the siege which makes those who lost their 
foothold in scaling the “‘ rock ” from the ravine fall into the river ; for the possibility 
of this is manifestly excluded by his comparison of the rock with a meta “ which has 
a wide base, tapers off in ascending,” etc. 
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perfectly clear by what all three authors relate of the commanding height 
attacked by the Macedonians before the start of the siege and reached 
after an arduous ascent. Both Arrian and Curtius state that the march 
by which the light-armed detachment sent ahead by Alexander secured 
this position under local guidance remained unobserved by the enemy. 
This distinctly suggests that the route followed to that commanding 
height led up a valley which was hidden from the view of the defenders 
of Aornos. This assumption finds strong support in Arrian’s reference to 
the pass (mdpodos) to which Alexander, when subsequently following the 
same difficult route, had to ascend amidst severe fighting, before he could 
join Ptolemy’s detachment holding the position above Aornos. Incident- 
ally the opposition here encountered by Alexander indicates that this 
route leading to the height of the range, though not visible from Aornos 
and hence not obstructed on the first occasion, was yet accessible to its 
defenders without their having first to dislodge the detachment on the 
height. We see from Arrian that an attempt to dislodge it had in fact 
been made on the preceding day but had failed. 

We come now to the most significant among the topographical features 
recorded in connection with Alexander’s siege of Aornos: I mean the 
deep ravine separating the heights on which the Macedonian camp stood 
from the nearest part of the ‘‘ rock.” Here, too, Arrian’s account is the 
fullest and clearest. It shows us that the primary object for which 
Alexander had to resort to the expedient of constructing a great mound 
across this ravine was to bring the opposite slope held by the enemy 
within effective range of what by an anachronism might be called his 
troops’ small arms and field artillery. The precipitous nature of that 
slope would lend itself to easy and most effective defence, in particular 
by means of large stones rolled down, a formidable method of defence 
the actual use of which Curtius here specially mentions.* No assault 
could succeed here until “ it would be possible for arrows and for missiles 
shot from engines to reach the defenders.” 

We obtain some indication of the great width of the ravine, and 
indirectly also of its depth, from Arrian’s statements concerning the con- 
struction of this mound. By the united efforts of the troops it was 
extended on the first day the length of a stadion, z.e. circ. 600 feet. After 
this it became possible for slingers posted on the mound and for shots 
from the engines to drive back sallies made against those engaged upon 
the mound. But “ the work of piling it up went on for three days without 
intermission,” before an assault made on the fourth enabled a handful 
of Macedonians to establish themselves on “a small hill which was on 
a level with the rock.” Yet even after this, we are told by Arrian, the 
construction of the mound was continued until it was joined up with the 


* Very striking illustrations in modern times of the results which may be obtained 
by this means of defence on alpine ground, were supplied by its use on the part of the 
valiant bands of Tyrolese peasants who successfully defended their country in 1809 
against invasion by Napoleon’s French and Bavarian troops. 
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position thus gained.* This position must have lain still considerably 
below the crest of the height which faced the ravine from the side of the 
“rock.” Thus only is it possible to account for the stiff climb which 
it cost Alexander and his selected 700 men to reach the top and fall 
upon the retreating barbarians during the night following their offer of 
surrender. 

I may now proceed to show how easy it is to recognize all the topo- 
graphical details elucidated above as regards Aornos and Alexander’s 
siege of it in the local features of Pir-sar and its environs as illustrated 
by the map and my preceding description. Taking the general features 
first, we see from the map that the Indus flows in a wide bend round that 
eastern extremity of the range of which the Pir-sar spur is the largest 
and most conspicuous offshoot. Diodorus’ more specific statement that 
the Indus washed the rock on its southern side is borne out by the map. 
This shows that the portion of this bend nearest for those coming up the 
Indus valley lies due south of Pir-sar. The relative elevation of Bar-sar 
at the northern end of the spur (7914 feet by clinometer), if measured 
from the bank of the Indus (c7z7c. 1700 feet at Thak6t) agrees remarkably 
well with the height of Aornos, 11 stadia or about 6600 feet, as recorded 
by Arrian.t If the relative height of the Una peak (8720 feet above sea- 
level by triangulation) rising immediately to the west of Bar-sar is taken, 
the agreement becomes, if anything, still closer. Obviously no such 
test can be applied to the measurement of the circuit ; for we do not know 
on what lines or on which level it was taken. It is curious to note that 
if a map measurer is passed round the foot of the eastern extremity of 
the range from near Sarkul on the Indus past the Takhta pass to Shang 
and thence back again behind the Una peak we get a total direct length 
of some 22 miles. But of course other measurements, greater or lesser, 
would also be possible. 

Coming next to the commanding height near Aornos which a light- 
armed force was sent ahead under Ptolemy to occupy, it is clear that the 
small plateaus on either flank of Mount Una would exactly answer the 
purpose in view. This was to secure a position on that side from which 
the ‘‘ rock’ was most assailable. Taking into account all the tactical 
advantages which the possession of higher ground must have implied 
for the assailant, in times before the invention of long-range firearms 
even more than since, there can be no doubt that the side whence an 

* This notice of Arrian about the continued extension of the mound disposes of 
the apparent discrepancy which certain commentators have found between his account 
and that of Diodorus and Curtius, who mention seven days as the time taken over the 
construction of the mound. 

+ Bar-sar as well as the rest of Pir-sar is visible from more than one point of the . 
right bank of the Indus between Sarkul and Gunahghar. It is obvious that the 
height measurement recorded by Arrian must be a relative one, and that the river- 
bank can reasonably be supposed to have been the place from which it was taken. A 
height measurement of this kind from a convenient base is a simple geometrical task, 
and Greek surveying knowledge at the time of Alexander was fully equal to it. 


532 ALEXANDER’S CAMPAIGN ON 


attack upon the rock-girt plateau of Pir-sar would offer most chances of 
success would be where the spur joined on, and was overlooked by, the 
main range. This is the Birimar plateau on the eastern shoulder of the 
culminating peak of Una (Fig. 6). But there are considerations which 
make me inclined to favour the gently sloping alp of “ Little Una” 
immediately below the western flank of Una-sar as the most likely site 
of Ptolemy’s fortified encampment. From here it was easier to guard the 
route leading up from the river, and thus to give that assistance for the 
subsequent ascent of the main force which Arrian’s account shows to 
have become indispensable once the defenders had discovered the 
Macedonian move. “ Little Una” offers also the advantage, anyhow 
nowadays, of easier access to water, and by its situation it was less exposed 
to attack from the enemy’s main position on Pir-sar. 

The route by which the crest of the range where it overlooks Pir-sar 
could best be gained from the river certainly led up the valley to the 
west of the Danda-Nirdai spur, and thence from its head to “ Little 
Una.” The information collected by me showed that this route is con- 
sidered the easiest from that side for reaching the grazing-grounds on 
the top of the main range. It is regularly used by the local Gujars 
when moving there from their hamlets above the Indus. The ascent 
in the valley is undoubtedly steep, but its bottom is less confined than 
that of the valley on the other side of the Danda-Nirdai spur towards 
Pir-sar. Near the head of the valley the pass shown in the map with a 
clinometrical height of 6471 feet gives access to the lower slopes of Little 
Una, and from these the alps occupied by the Gujar huts of Achar and 
Little Una can be gained without difficulty. 

It is the route just described which for the reasons indicated I believe 
to have been followed first by Ptolemy and then also by Alexander’s 
main column. Arrian tells us that after Alexander had seen the beacon 
lit by Ptolemy on the mountain he had occupied, he next day moved for- 
ward with his troops, but as his progress was obstructed by the barbarians, 
‘he could do nothing more on account of the difficult nature of the 
ground.” <A look at the map explains how easy it was for the enemy 
collected on Pir-sar to obstruct Alexander’s march in that valley once 
Ptolemy’s preceding move had been discovered and had indicated the 
direction which Alexander’s attack was likely to take. The valley west 
of the Danda-Nirdai spur is within easy reach from the south-western 
outlier of Pir-sar across the heights above the pass known as Pézal- 
kandau, 4620 feet above sea-level. By crowning these heights the enemy 
could seriously interfere with the Macedonians’ move up the valley 
without risking a battle in the open. It was equally easy for them, 
when Alexander’s advance up the valley had been brought to a standstill, 
to turn round and moving higher up to attack Ptolemy’s detachment 
holding the fortified camp which, we have seen, may be placed at or near 
Little Una. 
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This attack was beaten off, and when Alexander on the next day 
resumed his advance up the valley, the Indians who contested it were 
attacked in the rear by Ptolemy, to whom Alexander during the night 
had managed to send orders to this effect, as recorded by Arrian. The 
importance of this help, as well as the difficulties encountered by Alexander, 
can be well understood by looking atthe map. Not until the pass marked 
there with the height of 6471 feet had been taken could the junction with 
Ptolemy’s force be effected, and considering its elevation and the steepness 
of the Danda-Nirdai spur, Arrian’s description of the severe struggle it 
cost to gain this pass (zapodos) cannot have been exaggerated. Once 
the Macedonian forces were united in the course of the afternoon the 
further advance towards the “ rock,’ which Arrian mentions as having 
been made during the remainder of the day, could present no difficulty. 
This advance would necessarily lie along the crest of the range as far as 
the Birimar plateau. That it came to a standstill, as Arrian records, 
without any attack on the rock being possible at the time is fully explained 
by the great natural obstacle met beyond, the fosse of the Birimar ravine. 

I have already described above the general character of this ravine, 
its considerable depth and the precipitous nature of its slopes. But in 
order to realise better how fully its features explain Alexander’s resort 
to having a mound constructed to cross it, attention must be called to 
some details. I have referred above to the protection afforded to Pir-sar 
by the extremely steep rocky slopes with which the Bar-sar hill forming 
its northern bastion falls off towards the ravine some 800 feet lower 
separating it from Birimar. These slopes, so easily defended from above, 
could not be attacked with any chance of success unless they could be 
brought within the range of missiles. Now the direct distance separating 
the top of Bar-sar from ground of approximately equal level on the 
Birimar plateau is some 1300 yards, and that between the Mashlun 
shoulder of Bar-sar and a corresponding elevation on the slope below 
Birimar certainly not less than 500 yards. It hence follows that since 
the dallistai and katapeltai forming the Greek artillery of that period 
could throw stones and darts only to a distance of some 300 yards,* and 
slingers and bowmen their missiles not much farther, it was necessary 
to advance the position from which their “ fire”? was to be used. This 
could be done here with effect only in a horizontal direction, for a descent 
into the ravine would not have increased the chance of commanding 
the higher slopes. 

The ingenious expedient of constructing a mound to secure this object 
is thus fully accounted for by the configuration of the ground observed 
at the Birimar ravine. In the same way the use made of timber for its 
construction, whether in the form of stakes or tree-trunks, fully agrees 
with the abundance of tree growth still observed on the slopes both above 
and below the Birimar plateau. Undoubtedly this plentiful timber 

* Cf. M‘Crindle, ‘ Invasion of India,’ p. 21. 
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available on the spot would supply the handiest material for the purpose. 
That the mound is said to have been advanced a stadion or about 200 
yards on the first day is easily understood in view of the slope near the 
eastern edge of the Birimar plateau being comparatively easy. But it 
becomes steadily steeper and steeper as the bottom of the ravine is 
approached, and in consequence the rate in the daily advance of the mound 
was bound to decrease in proportion to the greater depth to be filled up. 
Thus it is explained why, even when on the fourth day a few Macedonians 
had forced their way to a small hillock on the opposite slope, it was 
necessary to continue work on the mound in order to join the two, as 
Arrian tells us. 

I believe we can safely recognize this ‘‘ small hillock ” (éA‘yov yiAodov) 
in the shoulder of Mashlun, described above. Its level as measured by 
aneroid is about 450 feet above that of the bottom of the Birimar-kandao, 
and about the same above the flat portion of Pir-sar. It is true that Arrian 
calls this small hill iodzedov 79 rérpa, “level with the rock.” But this 
is easily understood, considering that a continuous slope passing Pir-sar 
connects MAsh-lun with the plateau portion of Pir-sar. That there still 
rose a steep height above the “‘ small hillock ” is made perfectly clear by 
Arrian’s own narrative, where he describes the stiff climb which brought 
Alexander and his 700 to the top of the ‘ rock,” after the mound had 
been joined to the hillock and while the defenders were abandoning 
Aornos. I myself retain a very vivid recollection of the trying scramble 
over steep crags by which the summit of Bar-sar was gained after my 
visit to Mashlun. I can hence realize what this ascent of about 350 feet 
may have meant for men encumbered by armour. That the height of 
Bar-sar was a very convenient place for the Macedonians to assemble 
and then at a preconcerted signal to turn upon the retreating barbarians, 
as related by Arrian, is obvious. In the same way it is easy to understand 
that some of the latter in their terrified flight during the night lost their 
lives by falling down precipices below Pir-sar. 

The above observations will show how closely all topographical 
details about Pir-sar agree with what our extant records tell us of Aornos 
and Alexander’s operations against it. But this identification may be 
supported also by antiquarian and philological evidence. There is no 
mention whatsoever in our texts of the natural defences of Aornos having 
been strengthened by the hand of man, and we may attach all the more 
significance to this negative fact in view of the obvious desire of our 
authors to emphasize the greatness of the difficulties overcome at the 
capture of the stronghold. That Aornos was recognized by them to 
have been solely a natural stronghold is clearly shown by the fact that 
they ordinarily designate it simply by the term efra, ‘‘ the rock.” * 


* The same notion seems to be conveyed also by Curtius, where, in recording 
Alexander’s triumph, he speaks of him as “ rex locorum magis quam hostium victor” ; 
cf. ‘ Historie,’ VIII. xi., fin. 
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But we are told by Arrian that Alexander after the capture built there a 
fortified post and entrusted its guard to Sisikottos, an Indian deserter 
who had joined him in Baktra and proved trustworthy. Curtius, too, 
mentions Sisicostus as having been charged with the guarding of the 
rock and the adjoining territory. Curtius further mentions that 
Alexander erected altars on the “ rock” to Minerva and Victory, while 
Arrian refers merely to sacrifices performed there by him. 

In view of Arrian’s statement it is of distinct interest that I found 
the badly decayed remains of what undoubtedly was a small fort on the 
summit of Bar-sar. The walls occupy whatever level space there is on 
the top, and to the north, towards Liande-sar, descend also on the slope. 
They form an irregular quadrilateral, of which the longest side eastwards 
measures 136 feet and the shortest to the north 60 feet. The walls, 
5 feet thick throughout, are deeply buried in debris and earth, largely 
humus deposited by decay of the luxuriant forest vegetation which has 
grown up and flourished evidently for centuries between and over the 
ruins. It was only by a careful search that the lines of the enclosing 
walls and some small rooms in the southern part of the area enclosed 
could be traced. What little excavation was possible within the limits 
of time and labour showed masonry of a type not unlike that found at 
Bir-k6t and at ancient dwellings of early Buddhist times in Swat, stone 
slabs, unhewn but fairly uniform in thickness, being set in mud plaster. 
Among the potsherds brought to light from the floor of one of the rooms 
there were some showing ornamentation similar to that found at Buddhist 
sites of Swat but less finished. 

What pointed to considerable antiquity was the far-advanced decay 
of the whole structure as compared with the fair condition in which most 
of the ruined dwellings and fortified mansions dating from Buddhist 
times are found at Swat sites. Yet these by their position are far more 
exposed to erosion and other destructive factors than the very top of 
Bar-sar could be. ‘The position is such as could not have been chosen 
for any other purpose than defence. Whether the remains indicated 
can go back as far as the Macedonian invasion, and whether they mark 
the spot where the fort erected under Alexander’s orders might have stood, 
it is impossible to assert without thorough investigation, such as was not 
possible at the time of, my visit. But it is certainly noteworthy that the 
ruined fort crowns just that height which protects the Pir-sar plateau on 
the side where, as we have seen, it was most exposed to attack. 

The old Gujars who had been summoned from the hamlets below as 
depositories of local lore (Fig. 10), knew of no special tradition attaching 
to those ruined walls.* Nor had they ever heard of Alexander having 
visited these parts. But they had been told by their elders that Pir-sar had 


* Among them was Ibrahim Baba, a venerable old man, who was brought up with 
much trouble in a litter and declared to be a fountain-head of local information. 
He remembered having fought as a man between twenty and thirty against the British 
at the Ambéla Pass in 1862. 
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served as the summer abode of a RAja called Sirkap, who otherwise lived 
below at the village of Sarkul on the Indus opposite Thakét. This name of 
“* Raja Sirkap ” is widely attached to ancient sites in these parts on either 
side of the Indus, e.g. to the ruins of the earliest as yet explored city at 
Taxila. But it gives no clue beyond indicating a traditional belief that 
the Pir-sar plateau was occupied in early times long before the advent 
of Islam. The same Gujar informants derived the name Pir-sar from 
a Saiyid Pir Béghan, who is said to have lived on the plateau before the 
Pathans took the land, and to have been buried as a saint at the pre- 
viously mentioned Ziarat, near the centre of Pir-sar. 

Whether the ground now under cultivation or occupied by Gujar 
huts and graveyards on Pir-sar hides any datable remains it is impossible 
to say. But in the mosque which lies some 300 yards south of the Ziarat 
there are two large carved slabs of white calcareous stone, now used to 
support the roof but undoubtedly ancient. Their exposed portions 
measure 6 feet in height, with a width of 16-17 inches and a thickness of 
4inches. They were said to have been dug up somewhere ncar the centre 
of the area some time ago. But nobody could or would indicate the 
exact spot; my inquiry here, as elsewhere, suggested, no doubt, an in- 
tention to hunt for buried “‘ treasure.”’ 

There still remains the philological evidence to be set forth. It is 
furnished by the name Uza, in Pashtu also spent Unra, applied to the 
peak rising immediately above Birimar and overlooking Pir-sar. We 
do not know the exact indigenous form of the local name which the 
Greek “Aopvos was intended to reproduce. But if we assume it to have 
sounded *Avarna, it is as easy to account for its phonetic transition into 
modern Una (Unra) as it is to prove that “Aopvos was the most likely 
Greek rendering of it. As regards the latter, it will suffice to point to 
the Greek "Iaos as the well-known rendering of the Sanskrit Hzmava(n)t, 
applied like its doublet "Hywdes, Hazmavata, to the Himalaya range, 
or what was believed by the Greeks to be a portion of it.* That the name 
rendered by “Aopvos appealed to Greek ears also by its apparent Greek 
meaning ‘‘ [the mountain] where there are no birds,” is likely enough. 
We know from the reproductions of other Indian local names how ready 
Alexander and those with him were to seek an echo of Greek words in 
the Indian appellations they heard.t But there is not the least reason to 
doubt that “Aopvos was meant to render a genuine local name and was 
not a freely invented Greek designation.t 

* Cf. Arrian, ‘ Indiké,’ ii. 3. In Ptolemy’s Geography Imaos undoubtedly repre- 
sents the great meridional range which joins the T‘ien-shan to the Hindukush. 

+ See Weber, ‘‘ On the Greek pronunciation of Indian words,” /ndian Antiquary, 
ii. pp. 147 sgg. For well-known instances of this kind of “‘ popular etymology,” cf. 
e.g. Atealyns, “ the healer,” as Alexander’s rendering of the old Sanskrit name Aszkni 
of the river Chenab in the Panjab, and the inauspicious interpretation of its other name 
Chandrabhaga as as eater of Alexander.” 


t It deserves to be noted that the fanciful interpretation of the name as meaning 
‘inaccessible even to the birds” is only to be found in such very late authors as 
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There is definite philological evidence to show that in the modern 
name Una (Unra), pronounced with that peculiar cerebral # sound 
which in Pashtu spelling also figures as mr, we may safely recognize a 
direct phonetic derivative of an earlier form * Avarna, the assumed original 
of Aornos. The contraction of an earlier ava, both initial and medial, 
into @ is well known to the phonology of the Dardic as well as of the 
Indo-Aryan language branches.* Similarly the regular assimilation of 
the cerebral consonant 7 to a following ” and the subsequent simplifica- 
tion of the resulting double consonant z# into #, with eventual comple- 
mentary lengthening of the preceding vowel, is fully attested in the 
phonetic development of both Indo-Aryan and Dardic languages. 

I have left it to the last to consider a classical notice which, if it is 
taken to refer to Aornos, as I believe it must, is of quasi-chronological 
interest and indirectly helps to support the proposed location of that 
stronghold. Chares of Mytilene, one of Alexander’s chief officials, is 
quoted by Athenzus as having in his history of Alexander recorded a 
method of conserving snow used at the siege of the Indian town of Petra. 
According to Chares, we are told, ‘‘ Alexander ordered thirty trenches 
to be dug close to each other and to be filled with snow, branches of 
trees being also thrown in, in order that the snow in this way may be 
preserved longer.” ¢ I believe that in this stray notice we have a useful 
indication both of the elevation of the ‘“‘ rock” and of the season when 
Alexander besieged it. 

We know from a record of Aristobulos, who shared Alexander’s 
campaign and is quoted by Strabo, that the army, having set out for 
India from the Paropamisadai, z.e. the valleys between the Hindukush 
and Kabul, after the fall of the Pleiades spent the winter in the hill 
territories of the Aspasioi and Assakénoi, but in the early spring descended 
to the plains and moved to Taxila, thence to the Hydaspes and the country 
of Poros.§ That the siege of Aornos was the last of the major operations 
carried out before the crossing of the Indus and the advance to Taxila 
is quite certain from the concordant records of Arrian and the other 


Dionysios Periegetes and Pseudo-Callisthenes (see C. Miiller’s edition, III. iv. note). 
It could scarcely have appealed very seriously to the Macedonians, who on their passage 
from Baktra across the Hindukush had seen mountains so much higher than any to 
be met in this portion of the Indus valley. 

* See Grierson, ‘ Pigica Languages,’ pp. 88, 126; ‘‘ Phonology,” Z.D.M.G., 1895, 
P. 409. 

+ Cf. Grierson, /oc. cit., pp. 21, 123; Z.D.M.G., 1896, pp. 21, 28. 

It deserves to be noticed that the strongly cerebral sound » (ny) of Pashtu occurs 
not only in words borrowed from Indian dialects. but also represents the Old Iranian 
combination, r + 2; cf. Darmesteter, ‘Chants Populaires Afghans,’ pp. xlvii. sq. 

t See Athenzus, III. p. 124, C, as quoted by C. Miller in his edition of Arrian, 
‘ Fragmenta,’ p. 117. Anspach, ‘ De Alexandri Magni expeditione Indica ’ (Leipzig, 
1903), Pp. 32, note 90, rightly observes that the erroneous designation of Petra as a 
“‘town ” must be attributed to Athenzus, not to Chares. 

§ Strabo, ‘ Geographia,’ XV. p. 691. 


538 ALEXANDER’S CAMPAIGN ON 


historians. And also that this operation was undertaken after Alexander 
had descended to the plain of the Peshawar valley. We can therefore 
place that siege neither much before nor much after the month of April 
326 B.C. 

Now from my personal experience on my recent explorations in 
the Swat region during March, April, and May, and from the climatic 
conditions previously observed on similar ground of the North-West 
Frontier, I may safely assert that in April snow could not be found 
there much below an elevation of 6000 feet. On the other hand, should 
water be needed for large numbers, the need of preserving snow for 
drinking purposes on heights situated between 6000 and gooo feet 
might well arise at a season when slopes are exposed to the powerful 
sun of an Indian spring. From what I saw on my way past the 
Una peak and the adjacent heights I believe that the expedient 
recorded by Aristobulos would probably nowadays also recommend itself 
if troops were obliged for a time to occupy that high ground and its 
southern slopes. The spring of the present year had been quite ex- 
ceptionally belated. Yet at the time of my visit at the very end of April 
we found snow only in small sheltered hollows on the northern slopes of 
Mount Una and none at all on the south. The fine spring above “‘ Little 
Una” and another at Adramar, about the same distance on the opposite 
side of the peak, would scarcely suffice for a large force encamped on 
this part of the range. Hence a thoughtful commander, faced by un- 
certainty as to the length of his stay on those heights, would only act 
wisely if he took steps to conserve whatever remained of the winter’s 
snowfall. We thus see that this fragmentary reference also perfectly 
accords with that combined evidence of texts, topography, and name 
which has led us to locate Aornos on that rock-girt site by Mount Una. 

The notices left to us of Alexander’s movements after the capture of 
Aornos are too brief and too divergent in their details to permit us to 
trace his route with certainty onthe map. Arrian tells us that Alexander 
moved from the rock into the territory of the Assakénoi, having been 
informed that the brother of Assakénos, with elephants and a host of 
neighbouring barbarians, had taken refuge in the mountains of that 
region.* When he reached there the town of Dyrta he found it, together 
with the surrounding district, abandoned by its inhabitants. Thereupon 
he detached certain commanders to examine the localities and to secure 
information from any barbarians captured, particularly about the 
elephants. We have seen above that Assakénos was the ruler whose 
capital Massaga was taken on the Macedonians’ first entry into Lower 
Swat. Hence the mountain region in which his brother had taken 
refuge, and which was reckoned as part of the territory of the Assakénoi, 
might well have been Bunér; for this, as the records of the Chinese 
pilgrims clearly show, was in ancient times included in SwAt territory, just 


* See ‘ Anabasis,’ IV. xxx. 5. 
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as it is now again.* But as the position of Dyrta has not been identified 
and no other indications are furnished, the above remains uncertain. 

Bunér can be reached from the side of Pir-sar and Chakésar by several 
routes leading through Piran and the Mukhozai and Chagharzai 
country. And to Bunér seems to point what we are next told about 
Alexander having marched on the Indus: “ and the army going on 
before made a road for him, as those parts would otherwise have been 
impassable.” This description would well apply, as first suggested by 
General Abbott, to the most direct route leading from the central parts 
of Bunér to the Indus along the Barandu river ; for the lower valley of 
the latter, as yet unsurveyed and in part inaccessible owing to the colony 
of “‘ Hindustani fanatics”’ at present settled there, is reported to be 
a narrow gorge in places impracticable for traffic. 

From captives Alexander learned that the Indians of that territory had 
fled to Abisares, #.e. to the ruler of Hazara, having left the elephants behind 
by the river.t Alexander’s successful capture of these elephants is then 
related. Finally we are told that, serviceable timber having been found 
by the river, this was cut by the troops and the ships built with it taken 
down the Indus to where a bridge had long before been constructed by 
the other portion of the army. At the present time the lowest point on 
the right bank of the Indus where something like forest can be found is a 
few miles above Amb, where the half-inch map sheet No. 4 3cnr marks 
the ‘ Palali Rakh.” But conditions may have been different in ancient 
times.t 

Diodorus’ account of what followed the capture of Aornos is very 
brief.{ We are told by him that Aphrikes, an Indian chief, was hovering 
in that neighbourhood with 20,000 soldiers and 15 elephants. The 
chief was killed by his own men, who brought his head to Alexander 
and thereby purchased their own safety. The elephants wandering 
about the country were secured by the king, who then arrived at the 
Indus, and finding it bridged gave his army a rest of thirty days before 
crossing to the left bank. Curtius’ account, evidently taken from the 
same source, supplements the above by some details, which however 
do not furnish any clear topographical guidance. § Alexander is said to 
have marched from the ‘“ rock” to Ecbolima. Having learned that a 
defile on the route was occupied by 20,000 armed men under Erix, he 
hurried forward, dislodged the enemy with his archers and slingers, and 

* Cf. ‘ Serindia,’ 1, p. 9. 

+ There is also a possibility, first indicated by General Abbott, to be taken into 
account, viz. that the original record referred to logs of timber such as are nowadays 
cut in high side valleys up the Indus, particularly in Tangir and Kandia, and allowed 
to drift down the river for sale in the Yusufzai plain. At Darband, on the left bank 
some miles above Amb, an eddy helps to arrest such drift timber, which then is dealt 
with by traders. 

t ‘ Bibliotheca,’ XVII. lxxxvi. 2-3. 

§ ‘ Historie,’ VIII. xii. 
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thus cleared a passage for his heavy-armed troops behind. Erix was 
killed in flight by his own men and his head brought to Alexander. 
Thence he arrived after the sixteenth encampment at the Indus, where 
he found everything prepared by Hephaistion for the crossing. 

That by Ecbolima the same place is meant as Arrian’s and Ptolemy’s 
Embolima is scarcely subject to doubt ; also that the chief Erix is the 
same whom Diodorus calls Aphrikes. But both authors fail to give any 
clear indication as to where the defile held by this chief lay. If the 
sixteen marches to the Indus crossing have to be reckoned, as Curtius’ 
wording implies, from that defile, this certainly could not be looked for 
on the Barandu river ; for thence the march to Und (Uhand), the ancient 
Udabhianda, where the passage of the Indus in all probability took place,* 
could not have taken more than four or five marches. The defile held 
by Erix may have lain far away from the Indus, and hence been distinct 
from the difficult route by which Arrian makes Alexander reach the Indus. 
In this case Curtius has erred in indicating Ecbolima as the immediate 
goal of Alexander’s move after Aornos was taken. However this may 
be, Curtius’ reference to those sixteen marches, if considered together 
with Arrian’s account, shows that Alexander’s operations after the taking 
of Aornos must have been fairly extensive. In this we may well recognize 
a fresh proof of the importance which was attached by him to the complete 
subjugation of the Assakénoi.t The reason obviously was the need to 
secure the flank of the main line of communication towards India against 
interference from the hills northward. 

We have now accompanied the great conqueror right up to the starting 
point for his invasion of India proper, and here we must leave him. 
Alexander's triumphal progress through the wide plains of the Panjab 
has, owing to the fascination exercised at ali times by strange distant 
India, attracted most interest on the part of his historians, ancient as 
well as modern. But only those who are familiar with the natural 
difficulties of the territories beyond the present North-West Frontier and 
with their military history in recent times can fully appreciate the great- 
ness of the obstacles which Alexander’s genius as a leader and the 
extraordinary pluck and toughness of his hardy Macedonians faced and 
victoriously overcame during their preceding long campaign in those 
mountains. 


* Cf. Vincent Smith, ‘ Early History of India, 2, p. 55. 

+ Arrian, V. xx. 7, mentions a report which Alexander, while on his way to the 
Akesines or Chenab, received from Sisikottos, the Satrap of the Assakénoi, about 
their subsequent revolt, and records the measures taken by Alexander to quell this. 
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THE GREAT BARRIER REEF OF AUSTRALIA 
The Rt. Hon. Sir Matthew Nathan, G.C.M.G. 


(From the paper read to the British Association (Section E) at the Leeds 
Meeting, 1 September 1927.) 


EITHER the theory of the Earth’s surface revolutions through the 
effects of isostasy and radio-activity, nor Darwin’s much older 
one of the upgrowth of coral reefs taking place pari passu with the 
sinking of their foundations, have been universally accepted. A counter 
theory to the latter is the glacial-control hypothesis of R. A. Daly, who 
attributes the thickness of the reef to upgrowth from an extensive wave- 
cut platform, and holds it to be limited in the main by the rise in level 
of the ocean’s surface at the time of the melting of the ice after the Glacial 
period. This dates the Great Barrier Reef from the Pleistocene Age, 
and would limit its thickness to between 200 feet and 300 feet. Other 
writers regard the Queensland coast as having been stationary since 
the Mesozoic Age, and the Reef as a thin veneer on a sea-cut platform. 

While, therefore, the theories I first mentioned are widely accepted, 
it cannot be said that they are universally so, or that the age of the reef 
that lies off the coast of Australia, its relation to the continental shelf, 
its thickness and its constitution, whether of detritus or material that 
has developed zx sé¢u, are definitely known. To assist in the determina- 
tion of these things with regard to reefs in general, borings were put 
down at Funafuti, one of the Ellice Islands in the Pacific, in the year 
1903, and one has recently been sunk on the Great Barrier Reef of 
Australia ; I will refer presently to these operations and to their some- 
what indeterminate results. In the meantime I will give you a general 
description of the great geographical feature of Australia, starting on 
the assumption that you are aware that it is a long series of coral reefs 
more or less parallel and close together off the coast of Queensland. 

According to the first and one of the most accurate observers of the 
Reef, J. Beete Jukes, naturalist of H.M.S. F/y, on its surveying voyages 
in 1843-7, it begins at Bristow Island on the coast of New Guinea (9° 15’ 
south and 143° 20’ east), and extends to Breaksea Spit (24° 30’ south 
and 153° 20’ east), some 50 miles from the coast of what is now called 
Queensland. It measures in a straight line about 1100 geographical or 
1260 statute miles. 

Its limitation to the north is generally ascribed to the muddiness of 
the water, due to the discharge of the Fly and other New Guinea 
rivers. This is undoubtedly one of the reasons for it. According to 
Charles Darwin and James D. Dana, an early American authority on 
corals and coral islands, and to other writers on the subject, wherever 
streams or currents are moving or transporting sediment there are no 
corals. It is true that corals grow luxuriantly at Bramble Cay, near the 
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north limit of the Great Barrier Reef, but that is some 53 miles from the 
south of the Fly River, and so outside the influence of that stream. The 
writers I have mentioned lay stress on coral not growing at the entrance 
to rivers being rather due to their deposit of silt than to the fresh water 
they carry, pointing out that this, being of less density than sea water 
and therefore remaining at the surface, could have little or no effect on 
growing coral underneath. It is interesting, however, in this connection 
to quote the fate in January 1918 of a reef at Stone Island near Bowen, 
on the coast of Queensland opposite the Great Barrier Reef, in 20° south, 
148° 15’ east, when during a cyclone of unusual extent and duration 
“so heavy a fall of rain happened (close on 36 inches within eight days) 
that a thick layer of fresh water floated far out on the surface of the sea. 
When the tide fell this surface water sank till the whole reef was immersed 
in it. Then every living thing that had dwelt there, corals, worms, shell- 
fish, and crabs, died immediately.”” This remarkable occurrence could 
only have happened on a reef adjacent to the shore in a partially land- 
locked harbour. It is quoted as showing one of the varying conditions 
affecting reef life. 

Reverting to the conditions that limit the area of the Great Barrier 
Reef, that it dies away south of Breaksea Spit (24° 30’ south) is un- 
doubtedly in the main because near that point the temperature of the 
water becomes too cold for reef-forming corals to flourish. It is true 
that there is coral growth considerably farther south than this point. At 
Flinders Reef, off Cape Moreton, about 27° south, there is a coral cluster 
that has been described as a vigorous growth, while at Peel Island, in 
Moreton Bay, about 27° 40’ south, there is a bank on which—though it 
can hardly be termed a reef—several genera of corals build large though 
widely spread coralla. Reef-building corals, however, cease to pre- 
dominate as the water becomes colder. Dana gives 68° as an extreme 
temperature below which reef-making species will not be active. His 
isochrime or cold-water line, with mean temperature at 68°, is shown on 
his chart as running approximately to Moreton Bay. Records taken 
in the bay in 27° 19’ south and 150° 13’ east in 1924-5 indicate that while 
for a few days in mid-winter the temperature went down to 60°, the 
main average throughout the year was 69°89°, and for the winter months 
65°15°. Dana also speaks of the East Cape (by which he must mean 
Sandy Cape of which Breaksea Spit is the northern continuation) as 
being the southern limit of the reef, and gives as the reason for this that 
“here the tropical current, owing to the direction of the coast above, 
trends off to the eastward of south, away from the land, while a polar 
current follows up the shores from the south as far as this cape.” It has 
been suggested that at one time a warmer climate to the south may have 
caused the Great Barrier Reef to have had an extension in that direction. 

While on the southern limit of the reef I would recall to mind a striking 
phenomenon observed there some years ago. Early navigators, including 


Co 
no 

of 
su 
Bu 
no 

al 
su 
fre 

be 
ha 
OV 
su 
ro 
w 

be 

v 

se 

fr 

B 

te 
tl 
r 

li 

c 

s 

2 

] 

( 


THE GREAT BARRIER REEF OF AUSTRALIA 543 


Cook (1770) and Flinders (1801), reported water of moderate depth 
north of Breaksea Spit, and this was confirmed by the Admiralty survey 
of 1869. In 1904 in the course of a survey incidental to the repair of the 
submarine telegraph line that had been laid ten years previously between 
Burnett Head in Queensland and Gomen Bay in New Caledonia, Capt. 
T. W. Sharp, in H.M. Cable Ship /7is, ‘‘ found that from 5 to 10 miles 
north of Breaksea Spit the conformation of the sea floor had entirely 
altered during the thirty-four years that had elapsed since the previous 
survey. Where his predecessors had found 20 to 30 fathoms he measured 
from 200 to 300 fathoms. The 100-fathom line had greatly changed 
both in direction and position.” Mr. Charles Hedley, from whom I 
have quoted, was supplied by Capt. Sharp with a map showing that 
over a large section of the area in question there had been an average 
subsidence during the period of more than 1000 feet. 

The cable repaired in 1904 was subsequently broken so often that the 
route was abandoned. The place where these fractures occurred and 
where the great subsidence was observed in 1904 is estimated to have 
been, on 7 June 1918, the epicentre of an earthquake, of tectonic and not 
volcanic origin, that, coming in from the sea, was mainly and rather 
severely felt on a range of hills that lie between two rivers some 50 miles 
from the coast more or less parallel to it. Whether this tectonic move- 
ment has further modified the sea bed at the southern end of the Great 
Barrier Reef is not at present known, but I understand steps are being 
taken to ascertain if there has been any extension of the great subsidence 
that was first noted in 1904. 

The eastern limit of the Great Barrier Reef is nowhere very far 
removed from that of the continental shelf as indicated by the 50-fathom 
line. It is also, except in its most northern and southern parts, roughly 
parallel to the coast, and more so to what is believed to have been a former 
coast that included the hills now standing out as islands with bases 
submerged. As existing to-day this outer edge of the Reef is from about 
20 to 120 miles from the coast. Its northern extremity, off the coast of 
New Guinea, recedes from that of Queensland, so that it includes the 
Torres Straits Islands, which generally run in a south-west to north-east 
direction corresponding to a fracture pattern that has been held by 
certain Queensland geologists to have developed in the vicinity of Cape 
York along lines bisecting angles between the cardinal points. From 
about 10° to 16° south the direction of the outer edge is mainly meridional, 
with one set-forward to the east between 134° and 14° south. Corre- 
sponding to this outer line of the Reef between these degrees, the coast- 
line is largely made up of a succession of bays with meridional western 
sides and bases along east and west lines, which have been considered 
by the writers mentioned above to be the result of parallel fractures 
along the north-south and east-west lines respectively. Between 12° 
and 18° the outer edge follows the coast at a distance generally less 
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than 4o miles. After that the reef widens considerably to where its 
continuity comes to an end in about 223°. 

The width of the Reef, that is, the space between its outer edge as 
above described and where it comes nearest the shore, varies greatly. 
Between it and the shore is the Great Lagoon, a strip from 20 to 60 miles 
in width, which forms a protected channel for ships sailing along the 
coast. The depth of this channel is through most of its length from 
10 to 25 fathoms, and it has a sandy bottom. ‘Towards the south its 
distance from the shore becomes greater, and its depth increases to 40, 
and in some places 60, fathoms. 

Between the shore and the outer edge of the Reef are many islands ; 
the inshore ones partake of the nature of the neighbouring mainland, 
those on the Reef of its coral character. Reference has already been 
made to the general north-east south-west direction of the islands of 
the Torres Straits. For some 5° south of latitude 11°, in the zone corre- 
sponding to the north-south fracture pattern of the coast, the high islands 
are small and thinly distributed, and chiefly associated with the granitic 
headlands. Farther south to near 18°, corresponding to high rocky 
country with steep seaward slopes, they are still few and widely spaced. 
Then comes a string of them off where the highest ranges of Queensland 
form ridges near to the coast. A break in the chain corresponds to one 
in that of the shore hills. These with their accompaniment of islands are 
noticeable again between 20° and 223°. The hills then recede from the 
coast, and but for a small group on the tropic line, there are no other 
notable islands. 

These inshore islands are generally similar geologically and _ bio- 
logically to the adjacent land. They are largely in groups, and where 
the shore is not too steep they have fringing reefs of coral. Such reefs 
are infrequent along the mainland coast itself. A fringing reef differs 
from a barrier reef in being generally of less breadth, but mainly in that 
there is no lagoon between it and the shore. According to the subsidence 
theory, a fringing reef becomes a barrier reef if it grows up while the 
ground below it sinks, and the present barrier reef was a fringing reef 
before subsidence began. The existence of fringing reefs is evidence of 
no considerable sinking, at any rate in the comparatively short time 
such a reef will have taken to grow up to low-water level from the bottom. 
This bottom can be taken more or less to follow the slope of the shore 
continued under water. Where the inclination is steep there will be no 
fringing reefs. Where the slope is very gentle the reef may go up a con- 
siderable distance from the shore, and may fill up the channel between 
two islands. Sometimes a fringing reef gives evidence of elevation, as 
at Holborne Island (19° 43’ south, 148° 22’ east), where tabular masses 
of coral characteristic of fringing reefs stand out of the water to the 
extent of perhaps 2 feet at low water neap tides, and where further 
evidence of elevation is given by wave-cut caves above the present high- 
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water level. Generally, geologists have received from careful examina- 
tion of the inshore islands in the lagoon support of the theory that there 
has been a large subsidence of the coast resulting in a foundered coastal 
‘region, but that in various parts there has been later lesser elevation. 

The islands that have arisen on or near the reefs that form the Great 
Barrier Reef and often encroach on the lagoon are low ones, rarely more 
than a dozen feet above high-water level, and are held to have been 
produced by coral accumulations on the dead surface of the reefs 
brought there by the action of the sea and winds. ‘‘ The dédris gathered 
up by the waters finds a lodgment some distance back from the 
margin, it may be 100 or 200 feet, or as many yards, and gradually 
increases until in many instances dry land is formed, and an island 
covered with vegetation appears. Such effects are confined chiefly to 
the reef on the sides open to the prevailing winds, and the final result, 
a green isle, is not of common occurrence.” 

This extract from Dana fairly accurately represents what happens 
on the Great Barrier Reef, where all graduations may be found between 
the bank consisting of loosely coherent coral sand and débris not held 
together by vegetation and liable to shift from one season to another 
(as was noted in 1922 and 1923 by H.M.S. Fantome in the case of Beaver 
Cay in 17° 50’ south, 146° 30’ east) and islands with a dense growth of 
mangrove, Pisonia, and Casurina, rising to a considerable height above 
sea-level, 

Dr. H. C. Richards, Professor of Geology at the University of Queens- 
land and Chairman of the Great Barrier Reef Committee, in describing 
to the Pan-Pacific Science Congress of 1923 the growth of coral cays 
and reefs on the Great Barrier, as observed on a dozen cays between 
latitudes 10° 40’ and 16° 30’ south, said : 


** The coral growing on the windward side of the coral cay may be regarded 
as the factory which furnishes copious supplies of coral débvis as the result of 
the action of the wind and waves. These supplies are utilized by the slopes 
on the leeward side of the cay. 

‘“‘On the windward side of the cays the coral débris is piled up into heaps, 
which slope gradually seawards, but with a steep drop on the leeward side of 
the heap. The surface of the heap is very uniform and even, and the sharp 
inner slope corresponds to the natural angle of repose of the coral débris, and is 
frequently inclined to the horizontal at angles steeper than 45°.” 


The late Mr. Charles Hedley, calling attention to the different 
behaviour of coral shingle and ordinary rock shingle as a constituent of 
beach formation, attributes the height and steepness of coral beaches, 
in which fragments of branching coral—Acropora and Porillopora— 
predominate to the lightness and interlocking of these fragments which 
mainly consist of crooked coral sticks, 3 or 4 inches long, laid length- 
wise in the direction of the waves that deposit them. 

The reefs themselves, like the corals that make them, are constantly 
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growing and dying, forming and re-forming. ‘There is a resemblance 
in general appearance, but a difference in various particulars between 
the reefs according to whether they are outer, or formed from the growth 
of corals exposed to the open seas, or inner, and formed in the quieter 
water of the lagoon. In the latter case the growth tends to be less hardy 
but more varied. In both cases the surface of the reef is for the most part 
generally rather above low water and dead, but here and there are patches 
of growing coral, The pinnacle nature and shape of these growths 
have been described, as they appear on the leeward side of the crescentic 
formations of the outer or most easterly series of reefs, by Mr. W. E. J. 
Paradice, the surgeon of the Geranium, a sloop of the Royal Australian 
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Fig. 1.~ Plan of a typical reef. After W. E. F. Paradice 


Navy, which in 1924 was re-surveying the reef between latitudes 17° 15’ 
and 17° 45’ south. 
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. These reefs are completely submerged at high tide, and in calm 
weather the surface of the sea gives no indication of their existence. At the 
average low tide the crescentic dead summit of the reef is just awash, and 
scattered about on this crescent are somewhat spherical masses of coral up to 
4 feet in diameter. 

“ At low water springs not only do these masses of coral project out of the 
water, but the whole crescentic summit of the reef is 2 feet or 3 feet above the 
surface of the sea, and under these conditions the beautiful growing corals of 
the outer edges are exposed to the atmosphere for several hours. 

‘“ The majority of these masses consist of growing coral of astrean type, 
but others are masses of dead coral, similar in appearance to the dead coral of 
the reef. 

*“ As one walks from the centre of the crescent towards its horns or into the 
cavity, the continuity of the flat surface of dead coral becomes interrupted by 
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holes or basins in which growing corals thrive. As we go farther, the dead 
surface begins to dip, and from it small pinnacles of coral grow up to the surface. 
Continuing farther still, the general surface of the reef becomes deeper and 
deeper, and pinnacles of growing coral continue to be met with, each one rising 
from a greater depth than the former... . 


“‘ Outside this zone, z.e. in water deeper than 10 fathoms, the basins are 
absent, the pinnacles rising from a smooth bottom... 


“On the seaward edge of the reef the coral is all growing, and in places 


it descends almost vertically to the bottom, which may be anything up to 
20 or 25 fathoms.” 


The picture of an outer reef taken from an aeroplane at a height of 
10,000 feet in connection with the survey to which I have referred, shows 
clearly the crescentic formation and the pinnacle growth. 

Mr. Paradice attributes the general north and south position of the 
crescentic growths to the corrugations of the sea bottom, which, like 
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those of the mainland, run generally in this direction, and to current 
action, and their shape to the swell of the sea coming from the east 
tending to carry the growing ends of the reef towards the west. As to 
the pinnacles, he thinks they are started by broken pieces of living coral 
from the crest being washed into still water, and forming foci of new 
growth so close to each other as to run together near the reef, but more 
scattered farther from it. He notices the mushroom growth of the 
pinnacles, the top of them being so far extended that the supporting 
pillar cannot be seen, and suggests that the pinnacles have grown to the 
surface by a series of shelves, the lower ones dying as the new shelves 
have grown out and cut off the light supply. Whether this is the case or 
not, the feature is a remarkable one, and recalls to mind the coral heads 
standing in water 50 feet deep near Turks Island in the West Indies, of 
which one referred to by Dana is composed of a trunk some 35 feet 
high, which was only 15 feet in diameter along its upper half, but sup- 
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ported above a great tabular mass roo feet in diameter, of which the top 
was bare at low tide. Dana also quotes the following from an account 
of the reefs of the Abrolhos of Brazil: ‘‘ Corals grow over the bottom in 
small patches in the open sea, and without spreading much often rise to 
a height of 40 or 50 or more feet, like towers, and sometimes attain the 
level of low water, forming what are called on the Brazilian coast 
‘ chapeiroes,’ signifying ‘ big hats.’ At the top these are usually very 
irregular, and sometimes spread out like mushrooms, or, as the fishermen 
say, like umbrellas. Some of these chapeiroes are only a few feet in 
diameter.” 

Needless to say, these pinnacles, especially the big ones in which the 
spaces between the corals in their natural position of growth become 
filled with sand and fragments all cemented together, are a great danger 
to navigators. This filling up and cementing plays a very considerable 
part in the growth of coral reefs. They start from a free organism that 
finds a point of rock, a dead coral, a shell, or some other support on which 
to plant itself, and follows one of the forms of coral growth. Presently a 
bed is formed and compacted in the intervals between such growths of 
the débris these supply from their own decay, and of shells and other 
relics of organic life. The lower and inner parts of the corals in this 
bed are dead, the upper and outer parts getting nourishment and life 
from the sea water circulating around them. They gradually rise to the 
level between tides where life ceases to be possible for the organism, 
which can then only spread laterally, producing the circular tabular 
masses that form so notable a feature of the reefs’ surface. Movement 
of the water, through wave and current, seems necessary to enable coral 
life to go on, but when the movement becomes intense, as it is against 
the walls of the outer reefs, trees of coral rock, living and dead, are over- 
thrown, fragments broken off, and disruption into small pieces, and tritu- 
ration into coral sand, and even into coral mud, begun. 

Near the tide-level, where the sea’s greatest force is exercised, the 
transporting as well as the disrupting effects are greatest, and great blocks 
of coral, sometimes compacted of many growths, and sometimes repre- 
senting single colonies, are thrown on to the dead reef surface and moved 
considerable distances along it. On the northern part of the Great 
Barrier Reef, that is north of 26° 30’ south, these blocks, termed “‘ nigger 
heads,” are found, zof on the windward side of cays and coral islands, 
where are generally the greatest accumulations of broken coral, but on 
the north-west and northern sides, which in these latitudes are most 
affected by hurricanes. The theory that these nigger heads are the last 
remains of a reef elevated above the present sea-level is, I believe, no 
longer seriously held. 

That the coral dé4r7s becomes compact is held to be due to cementa- 
tion by calcium carbonate, which occurs both in the interior and on the 
surface of the reef, and also where coral fragments have been piled up to 
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make beaches, cays, and islands. In this case, according to Dana, the 
deposits become cemented by being moistened and dried, through the 
action of the recurring tides and the wash of the sea on the shores. He 
refers to beach deposits consisting of regular layers commonly from a few 
inches to a foot in thickness, that are generally consolidated up to a line 
a little above high-water mark, and to the beach rock having in certain 
localities been washed away after it was formed, and to large masses or 
slabs being occasionally uplifted by the sea and thrown high up on the 
beach. Such cemented pavements are common on the cays of the Great 
Barrier Reef. Professor Richards speaks of the building up, cementing, 
dissolving, and disintegrating as appearing to “ be a continual process, 
for while some parts of the cays are being built up with coral dédris, 
other closely adjacent regions show the matted coral and coral rocks as 
being dissolved and disintegrated at what must be comparatively rapid 
rates.”” As to what happens inside the coral reef as it is piled up under 
the sea, such direct evidence as we have is largely derived from the two 
sets of borings to which I have referred. 

Funafuti is a lagoon atoll—a series of some thirty coral islets with a 
lagoon in the centre—in the Ellice Islands of the Pacific. It is 13 miles 
by 7°2 miles, and lies in 8° 35’ 50” south, 179° 10’ 40” east. In 1903 a 
boring of 11144 feet was made in the solid part of the island, and two 
others in the lagoon, of which one reached the depth of 214 feet. The 
atoll was found to consist from the surface to the bottom of the core of 
calcareous rocks of organic origin, chiefly consisting of the remains 
of low organisms—animal and vegetable—as well as of reef-forming 
corals. The proportion of corals was unexpectedly low—about one-fifth. 
The core below 637 feet, at which depth an abrupt change in the mineral 
and chemical nature of the rock occurred, was of coral reef material 
converted into dolomite with a varying surplus of calcium carbonate. 
From the submarine profile of the atoll obtained by careful soundings, 
and from the geological and chemical nature of the materials forming 
it in its outer part and in the lagoon, as judged from the borings, adherents 
to the different reef-growing theories found the support for which they 
looked. Those adopting the glacial-control hypothesis were at pains to 
find corroboration of their views that barrier reefs round atolls have grown 
only with the uprising of the waters on outer slopes made by their own 
débris, and so get farther and farther from the centre of the atoll, and 
that the “‘ lagoon moats ” really represent wave-cut platforms developed 
by the erosion of pre-existing islands when the sea-level stood lower than 
it does at present, and subsequently partially filled up by means of trans- 
ported and deposited sediment. They expressed themselves satisfied 
that the boring at Funafuti passed through only some 130 feet of massive 
material 2” sztu, and after that through talus material all the way to the 
bottom. On the other hand, Professor E. W. Skeats, of the University of 
Melbourne, on behalf of the subsidence hypothesis, summarized the 
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evidence of the organisms and of the textural features of the main boring 
as follows: ‘ All the organisms belong to recent forms; most of the 
species are still living ; nearly all are forms which only live in the shallow 
water of the reef and lagoon; many of the reef-forming corals in all 
parts of the bore, including the lowest cores, occur upright, in the position 
of growth ; no deep-water organisms were found, and no tertiary forms.’’ 

He concludes from these facts and from the steepness of the submerged 
foundations of the island being inconsistent with the reef growing out- 
wards on its own talus, that the only satisfactory hypothesis of origin was 
the subsidence theory of Darwin. He draws a similar conclusion from 
the persistence of dolomite in the bore, and from the strong evidence he 
had collected of the shallow-water origin of this mineral in coral islands. 
Professor Richards supports this view, which I am inclined to think should 
prevail. 

The adherents of the subsidence theory, as applicable to the Great 
Barrier Reef, may have difficulty in finding complete support from the 
results of the boring undertaken on Michaelmas Reef at Oyster Cay, 
22 miles north-east of Cairns, between May and September of last year. 
In the region of this island soundings are of the order of 120 feet. In 
the bore coralline materials passing into foraminiferal sand extended 
from the surface to 426 feet. At first it was coral sand, so loose as to 
make boring difficult. Throughout the whole of the 427 feet the material 
was fragmentary, and it is thought that not more than 12 to 15 feet of 
solid coral in the aggregate was encountered ; little or no cementing 
appears to have gone on. Below this fragmentary material the boring 
appears to have passed through a stratum of soft, putty-like greenish 
glauconitic mud into quartz sand loosely aggregated, containing skeletons 
of foraminifera and shell fragments such as one gets on beaches to-day, 
but stained green. This persisted to 600 feet, when it was decided to 
abandon the boring and the attempt to reach the old rocks. In the 
absence of any full report on the material from the bore, and of any 
chemical analysis of it, it would be futile, especially for one who is neither 
a geologist or a chemist, to explain the results obtained. When they are 
published there will no doubt be much discussion of them. In the mean- 
time I infer, from such communications as I have received from Professor 
Richards, that he sees nothing in them that is contrary to the subsidence 
theory, but is inclined to think that much of the coralline material that 
was bored through had not been skeletal matter grown zm” sé¢u, but had 
been rolled down from the coral-growing region to the south-east ; that 
is to say, the outer Barrier region had manufactured much of the coral 
which had been broken off and piled upon the inward or land side. He 
has recently summarized his views in the following paragraph : 


‘“‘ There is much to suggest that the coral mass is quite young and that 
much subsidence has gone on in this area. The material from the bottom of 
the bore contains foraminifera and other organisms which occur under quite 
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shallow-water conditions, and on reef flats, so that subsidence was of the order 
of 600 feet, or more than 100 fathoms at the site of the bore. The presence 
of glauconitic sand beneath the coralline deposit is of much interest, and it is 
worthy of note that Mr. Hedley saw much resemblance between this glauconitic 
material and that which he so often dredged from different portions of the 
continental shelf off New South Wales and Tasmania.” 


What was the considered opinion of Mr. Charles Hedley, who as scientific 
director of the Great Barrier Reef Committee in Australia was in actual 
charge of the operations, we shall never fully know, as he died imme- 
diately after their conclusion. His death was a great loss to zoological 
science. 


LOG OF BORING ON MICHAELMAS REEF AT OYSTER CAY, 
NEAR CAIRNS 


From o to 12. feet: Coral dune sand of beach. 


» Solid Coral—Porites—. 
» 19 ,, 21. ,, Broken coral—Pocillipora. 
ao. at 25.38 ,, Coral sand, coarse coral sand and shells. 
» Coral sand with coral pieces. 
» Coral sand. 
_ ae ,, Coral sand with pieces of coral. 
» 47 5, 50 ,, Coral sand with pieces of coral. 
9 ,, Coral sand. 
» 93 Mud zone. 
«a 98 3 103 » Coral sand with pieces of coral. 
» 103. ,,104  ,, Coral core—Symphyllia. 
» 104 ,,113  ,, Coral sand, little pieces of coral. 
= 3 5, 28 ,. Foraminiferal ooze passing with depth from sand 
to mud, 
4.212 » Mud band. 
212 4.21325, Mud band. 
»» 213°25,,214  ,, Core of 9 in. block of massive coral, including a 
colony of Montifora. 
»» 214 ,,239°5 ,, Coarse grit of worn foraminifera and broken coral. 
» 241 ,,308 ,, #Foraminiferal sand ooze. 
Foraminiferal sand ooze, with pieces of coral. 
» 421. ,,425  ,, Consolidated foraminiferal sand. 
» 425 ,,427  ,, Consolidated foraminiferal sand. 
» 427  ,,477  Grey-green calcareous glauconite ooze. 
477 », Consolidated coral sand. 
» 477. ,,480  ,,  Grey-green calcareous glauconite ooze. 


» 480 ,,600 ,,  Grey-green calcareous glauconite ooze. 
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THE USPALLATA RANGE AND ITS RELATED 
SCENERY 


Lieut.-Col. W. D. V. O. King, D.S.O., F.G.S. 


MMEDIATELY to the west of Mendoza, the Andean foothills 
take the form of an isolated well-defined range of no great height 
or breadth. This range, along the 69th meridian west of Greenwich, 
is cut through by the San Juan River some 150 miles to the north, while 
the Mendoza River separates it from its southern continuation, the 
La Plata range, which itself merges further south into the Portillo range 
crossed by Darwin. The Uspallata and Calingasta valleys, with their 
northern continuation, the Iglesia valley, separate this ‘‘ Pre-Cordillera 
of San Juan and Mendoza”’ (as it is known locally) from the main Andean 
Cordillera. 

The range between lat. 31° 30’ and 33° admits of division into two 
parts, a northern (Sierra Tontal with its parallel sub-ranges) lying in 
the San Juan Province, and a southern simple unit (Sierra Uspallata) in 
the Mendoza Province. The subject of this survey is a portion of the 
southern division, that which lies between the Uspallata—Villavicencio 
road and the Mendoza River (37 miles to the south) and between the 
Uspallata valley and Mendoza plain to the east (30 miles). The area 
under consideration is therefore some 1000 square miles in extent and 
oval in plan, and has been covered by the writer in detail at odd intervals 
of leave during the last four years. 

No reliable or comprehensive map of the whole area is available. 
The sketch-map has been compiled from various proprietors’ land plans 
(Guevara’s 1915 compass traverses), the 1: 250,000 map dated 1888, 
illustrating G. Avé-Lallemant’s ‘ Estudios Mineros en la Provincia de 
Mendoza’ published 1891), the location plans of the Transandine and 
Great Western Railways, and the 1922 stereographic survey 1 : 25,000 
of a small area near Mendoza (Instituto Geografico Militar). Details 
of ravine courses (there are no perennial streams with the exception of 
the Mendoza river and its affluents down the Uspallata valley) have been 
sketched in upon a skeleton constructed from the above data and from 
numerous photographs and personal observations in the field. The 
four composite cross profiles from east to west have been largely borrowed 
from Avé-Lallemant. The photographs are arranged in order from 
east to west in four series corresponding roughly with each of the four 
profiles.* The usual difficulty was experienced in identifying the 
position and names of mountain features in a sparsely inhabited country. 
The construction of the Argentine Transandine Railway and the shutting 


* It is possible to publish only a selection of Col. King’s excellent photographs. 
The originals, with careful identifications, are preserved in the Map Room, and the 
stations and direction of views are shown on the reduced sketch-map. Colonel King’s 
compilation, on the scale 1/200,000, and the profiles are also in the Map Room. 
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down of the Paramillo mines have helped to “‘ close” the region which, 
with the exception of scattered ‘‘ puesteros”’ running cattle and goats 
on share system with absentee landlords, is uninhabited outside the 
Uspallata valley and is yearly becoming less known, except to the linesmen 
of the Via Galveston Cable Company or optimistic prospectors in search 
of mineral wealth. The local herdsman, though very hospitable and 
willing to impart unreliable information, was found to be profoundly 
ignorant of the country outside his immediate vicinity. Especially was 
this so in regard to nomenclature, topographical features being named 
by all and sundry according to fancy, under colours (Cerros Bayo, 
Colorado), shape (Cerro Redondo, Quebrada Ancha), and utility (Cuchilla 
Vacas, Cabra). However, the names figuring on the sketch-map have 
been confirmed from independent sources and are those recognized by 
Government officials or mine managers. 

The main topographical unit of the region is the central meridional 
high land, averaging 10,000 feet in height and varying from 3 to 4 miles 
in width. This elevated block of country can be traced along long. 
69° 05’ from the south northwards through a chain of plateaux, the 
Pampas Nangos, Potreritos, Canota, Paramillo, and Las Cuevas, which, 
with the exception of the Paramillo, are limited to east and west by 
escarpments now deeply notched by erosion and scarcely recognizable 
as such (Plate 1 and 2). These several plateaux are separated one from 
another by the dominating peaks Chimenea, Pelado (11,434 feet), Ventana, 
Jaguelito, Morro Negro or Cerro Azul, and San Bartolo (10,922 feet). 
From the Mendoza river, which cuts its gorge through the Guido and 
Cacheuta granites, this narrow elevated area increases in height north- 
wards and finally loses its character as a single central watershed in the 
northern Tontal system of parallel sub-ranges. On the east there is a 
rapid drop down to the Salagasta or Higueras valley, which at its head 
is separated from the Mendoza plain by the Pefias sub-range, while its 
southern exit lies open towards Mendoza city (2482 feet). The descent 
on the west to the Uspallata valley by the Rio Seco del Paramillo is gentle, 
but the slope rapidly increases southwards with the fall of the Uspallata 
valley towards the Mendoza river (Plate 3). At Uspallata station (5743 
feet) this river enters its gorge, eventually to emerge at Kil. 32 (3864 
feet), 37 miles downstream. 

A brief sketch of the geological history of the range is necessary in 
order to understand the land forms and structure. A basement * of 
strongly folded and truncated rocks, striking north-north-east with a 
few local variations, containing in its uppermost beds fossils of Upper 
Carboniferous Age,t is capped unconformably by torrential sandstones, 
grits, and conglomerates, which pass upwards into sands and muds 
containing Rhetic flora. This indicates (according to Stappenbeck) 


* Darwin’s clay-slate and greywacke. 
+ Keidel has, since this was written. suggested that the age is Permian. 
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uplift and subsequent peneplanation of a Paleo-Cordilleran mountain 
system (Permian), culminating in Rheetic times when the site of the 
present Uspallata range would have presented the appearance of a base- 
levelled region of lagoons and woods in which Darwin’s araucarias grew. 
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Sketch-map of the Uspallata Range. The arrows indicate the direction 
of the photographs: the double-headed arrows those of the photographs 
reproduced with this paper 


An interesting collection of fossil tree-trunks taken from the Agua de la 
Zorra and beds in the vicinity, is to be seen in the La Plata Museum, 
with ferns and specimens of a fresh-water crustacean. These beds have 
been correlated with the upper Gondwanas of India and Karroo of 
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South Africa, so that Darwin’s supposition as regards their being of 
Tertiary Age must be modified. The subsequent history of this irrepres- 
sible region up to the great Tertiary Andean uplift has been somewhat 
obscured by the present cycle of erosion. Practically the whole of such 
sediments as may have been laid down during the Mesozoic period have 
been removed. A few patches of sediments, sandwiched between con- 
temporary lavas or protected against erosion by later flows, survive on 
the Paramillo and Canota plateaux. Several of the valleys hold large 
blocks, which have been faulted down and so preserved. No great 
thickness of beds appear ever to have been laid down, but the nature 
and colour of the remnants which survive point to continental conditions 
and a dry climate in general during the whole of the Mesozoic. 

During the Tertiary period a simple uplift appears to have taken 
place, followed by conditions of tension probably during Keidel’s second 
phase, the range (in Mendoza area) entirely escaping the enormous 
foldings with overthrust which have so complicated the structure of the 
higher Andes. On the east a great ‘‘ marginal boundary fault,” which 
extends northwards to San Juan and farther, bounds the range, which is 
limited to the west by the Uspallata Rift Valley. This fault system is 
meridional in direction, and though of greater magnitude is complicated 
by transverse fractures thought to be later, and which, in a sense, cut up 
the mass into blocks, though the existence of extensive block mountain 
structure is not here put forward, the present structure being rather that 
of a much-fractured flat arch with settlement of eastern and western 
limbs. Faults are usually of the normal or gravity type, but some reverse 
faulting is apparent along the eastern boundary fault near Mendoza. 
Here distinct block structure is also to be seen, some of these blocks 
being tilted inwards or westwards towards this fault and are overridden 
by others. Faults due to overfolding have not been noted. The course 
of the Mendoza river is determined by a south-east to north-west cross 
fracture, possibly not unconnected with the higher uplift of the more 
lofty La Plata range. This fracture includes in its length, but does not 
cut through, the Guido and Cacheuta granite lacoliths, and connects 
the Uspallata Rift with Stappenbeck’s “fracture zone of Mendoza.” 
The same fracture passes through the Potrerillos basin, which is itself 
connected through the Cueva del Toro and Manzano ravines, all three 
of which mark fault lines, to the Salagasta valley in the north-east. 
The Salagasta fault joins the great boundary fault just north of Mendoza 
(Borbollon), and it is to the movement along the plane of this fault that 
the frequent Mendoza earthquakes are attributed. The drainage, apart 
from the Mendoza river and its affluents down the Uspallata valley, is 
primarily governed by the central watershed, but the run-off to-day is 
mostly along fracture lines; that is, ravines are mostly tectonic. No 
well-defined undoubted erosion valleys, either synclinal or anticlinal, 
have been noted, except perhaps the Salagasta valley in its upper portion 
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and the Rio Seco del Paramillo, which determine the location of the only 
possible carriage road across the range. 

The only available records of temperature are those observed by Avé- 
Lallement at the Paramillo Mines (9200 feet) from 1884 to 1889. These 
point to extreme diurnal and sudden changes as ruling rather than very 
low temperatures. The highest recorded reading is 78° F. in December 
1888 (summer), and lowest +8° F. in July 1886 (winter), the mean for 
January and June being 54° F. and 34° F. respectively, and the annual 
mean 45° F. On 13 and 17 September 1886 he notes a maximum 
of 68° F. and minimum +-13° respectively. The same authority estimates 
the annual precipitation on the eastern slopes in the form of rain or snow 
as some 74 inches, and also reports that a certain amount of snow falls 
on the Paramillo every month of the year. The western slopes must get 
a slightly greater share of the humidity from the Pacific Ocean, which 
remains after passage of the higher Cordillera, but it is to be noted that 
no snow lies for long even in the sheltered parts of the central plateau, 
although this plateau is some 1000 feet higher in elevation than Puente 
del Inca, where the annual snowfall has averaged 23 feet over winters 
1914-1922. No actual records of wind velocity are given by Avé- 
Lallement, but he mentions the north-west wind (4:2 per cent.) as being 
the strongest, the east wind (17°70 per cent.) as the coldest, and the 
south-east (29°7 per cent.) as the prevalent wind. From north and south 
the frequency is given as 2-20 per cent. and 8 per cent. respectively, with 
a small 3-1 per cent. from the west. The mean atmospheric pressure 
is given as 21-44 inches, the variations being small, with highest readings 
in summer and lowest in winter, which is the opposite to that recorded 
in Mendoza (2482 feet). 

Judging from the character of the sediments laid down subsequent 
to the uplift of this range, the present arid climate appears to have per- 
sisted since these movements took place ; therefore we have before us a 
case of long-continued and steady “‘ dry weathering’ of a mountain 
mass, the sculpturing agents being the previously noted rapid changes 
of temperature (rock breaking by exfoliation and granular disintegration), 
wind (deflation and corrasion) and precipitation in the form of cloud- 
bursts (corrasion, quarrying and transportation). These agents, common 
to conditions of aridity have carved the mass into varying types of 
scenery each intimately connected with the geographical position, struc- 
ture, and nature of the underlying rock formations. Three distinct types 
are to be seen: firstly, that of the central ‘‘ mountain desert ”’ of lavas 
and pseudo-hard baked sedimentaries, which, resisting erosion, have 
weathered into a broadly undulating plain from which the harder lavas 
project as conical eminences ; a ‘“‘ trap-district,” which carries the only 
depth of subsoil of the area (Plate 4). Secondly, the scenery of the eastern 
escarpment area, an escarpment now deeply trenched into a series of 
projecting overlapping spurs separated by steep-walled ravines, which 
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cut across the strike of the hard steeply inclined basement rocks to rise 
zig-zagging along fracture line or major joint to steeper head gullies, 
and from which great gravel fans spout, to unite and form the Mendoza 
piedmont plain. Thirdly, the scenery of the gentler western slopes down 
to the Uspallata Rift, into which complete blocks of formations of all 
ages from Paleozoic to Tertiary have been hurled; a multi-coloured 
wreckage undergoing dissection and obliteration under the enormous 
accumulation of rock waste from the high Cordillera to the west (Plate 5): 
This survey may be concluded with a few general considerations. 
With regard to the age of the Uspallata Range compared with the Higher 
Cordillera, the former must be considered to be the elder, Darwin’s 
opinion to the contrary being influenced to some extent by the supposition 
that the Agua de la Zorra beds were.Tertiary in age. Not only are these 
beds now referred to the Upper Trias, but it is known that in general the 
region now comprising the Uspallata Range has never subsequently 
been submerged beneath the sea, whilst contemporary and later beds 
which to-day form the highest peaks of the neighbouring Andes are 
well known to be marine in character. Turning to the Uspallata Valley, 
this valley is a rift in the sense that it is a sunken area formed by gravity 
faulting and not a trough due to monoclinal flexuring.* This rift is 
either still sinking or the Uspallata range is rising. Apart from the fact 
that ‘‘ yesterday’s”’ older valley-fill (Darwin’s shingle formation) is 
everywhere faulted and covered unconformably by “‘ to-day’s ”’ detritus, 
there is ample evidence of recent earth-movements, with rejuvenation of 
drainage, in nearly all the ravines which score the western flank of the 
range. Ascending these ravines one eventually treads upon the bare 
water-worn conglomerate noted earlier high up on either hand, and which 
represents the detritus-filled bed of the older and wider ravine now under- 
going renewed down cutting (Plate 6). Closely related to the Uspallata 
Rift is the Potrerillos fault basin which significantly lies between the 
Guido and Cacheuta lacoliths.| This basin is bounded by faults 
triangular in plan, and has been described by Stappenbeck as “‘ a wedge- 
shaped subsidence.” The beds let down into the trough represent such 
deposits as were accumulated during the Mesozoic period or had survived 
erosion prior to faulting. These beds are faulted against the Palzeozoic and 
covered unconformably by others of ‘‘ playa”’ deposit character. That 
this locality has sunk concurrently with the down-cutting of the Mendoza 
river gorge is hardly to be doubted, and that it is still sinking in con- 
formity with the cutting of the Cacheuta gorge, is probable ;{ it is 
however difficult to understand why the Mendoza river should have 
expended energy in cutting down through the Guido and Cacheuta 
granites, when an actually lower exit lay to the north v/d the Uspallata 


* Refer to P. A. Wagner, p. 285, Geological Magazine, June 1924. 
+ The lacolithic structure of these mountains is open to discussion. 
t+ Otherwise a lake would form, or conversely falls would develop in the gorge. 
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valley, unless we are to suppose that this work had already been partially 
or wholly carried out before the formation of the Uspallata Rift. 
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CLIMBS IN THE CANADIAN ROCKIES, 1926 
Alfred J. Ostheimer 


NotTe.—A brief account of the scientific results of this expedition, 
from a paper by Dr. Monroe Thorington published by the Smithsonian 
Institution, has already appeared in the Record (Geogr. Fourn., 70, 
1927, fp. 184). We are indebted to one of his companions for this more 
complete account—ED. G.F. 


“\N the morning of 30 June 1926, our outfit of twenty-one horses 
set out up the Bow Valley from Lake Louise, Alberta. Dr. J. 
Monroe Thorington, Dr. Max M. Strumia, the writer, and Edward 
Feuz, C.P.R. Swiss guide, formed the climbing party, while the outfit 
was in charge of Jim Simpson. For four days we packed northward, 
then turned west along the west branch of the Saskatchewan River, 
following the Glacier River to its source under the south-east glaciers 
of the Lyell ice-field. Here we placed our base camp on July 4, and the 
same afternoon the climbing party, packing about 30 pounds apiece, 
moved to the attack of the Lyell peaks. The 5th, 6th, 7th, 8th, and oth 
we spent climbing, photographing, and studying the vast ice basin of 
Lyell. The roth saw us back in base camp, and the night of the 11th 
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we bivouacked north of the Mons glacier, climbing Mount Forbes next 
day. The 13th we rested, and on the 14th and 15th worked on the Fresh- 
field tongue, starting our return trip to Lake Louise on July 16. 

Bow Glacier—This glacier terminates in an ice-fall dropping to 
the east from the Waputik évé, which rises to the Continental Divide 
about 15 miles north of the Kicking Horse Pass. Simpson says the span 
of the main ice-fall has visibly diminished in the last twenty years, since 
he first packed to the Upper Bow. The main stream flowing from this 
ice-fall to the Upper Bow Lake passes through the outermost rim of 
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terminal moraines in a deep canyon. A single gigantic stone bridges 
this canyon, which is thought to be about 60 feet deep. The customary 
pot-holes are apparent. Several rock-slides were examined on the 
north-west edge of the lake. The only interesting specimen found was 
one bearing certain unidentified inclusions. South across the lake a 
wall of cliff, beginning at Bow Peak, supports the Crowfoot glacier, 
interesting for its formation. 

The Ice Basin of Mount Lyeli—tThis little-known group of five 
11,000-feet peaks lies at the north end of a large ice basin, approximately 
38 square miles in area. This basin is drained to the east by branches 
of the Saskatchewan River, emptying into Hudson Bay, and on the 
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west by branches of the Bush River, which reaches the Pacific Ocean 
by the Columbia River. 

Of the glaciers which fringe the ice-field, the largest—the South-east— 
descends by a tremendous ice-fall into the valley of Glacier River, a 
fork of the West Branch of the Saskatchewan. The South-west Lyell 
Glaciers drop into a valley between Mount Lens and Division Mountain. 
The waters from the East glacier form Arctomys Creek in the “ Valley 
of the Lakes,” which joins the north fork of the Saskatchewan. On 
the north and west of Mount Lyell massif the ice drops abruptly in 
spectacular ice-falls. The peaks of Mount Lyell rise from the ice-field 
like five fingers. Number One stands out to the east in a great block ; 
Number Two is a tremendous snow mass, flanked on the east by great 
ice-cliffs ; Number Three is isolated and sheer, protected on all sides 
by a gigantic overhang; Number Four seems a long ridge of rock, 
while Number Five hides its northern drop behind a southern snow-face. 

On the morning of July 5 we were on our way at 3.25 a.m. towards 
these peaks. Forty-five minutes brought us to the snow west of Arctomys 
Peak, and in another forty we were on the upper ice-field. The spring 
snow was in good condition, but we were sorry to find it so plentiful. 
Hot days would make a soft snow-field and more work. For the first 
time we saw the five peaks of Lyell. After a halt for food on the ice, we 
decided to strike the col between peaks One and Two. It was a long 
snow pull, with two more stops. A bergschrund offered no difficulty, 
and we gained the summit, 11,370 feet, at 9.50. Near us, the spring 
snow constantly slid on the steep east ice-face of the second peak of the 
group. 

In an hour and a half we had stumbled and slid through deep snow 
to the snow col between One and Two, and up the slopes of Number Two. 
By traversing north and then south we again found an easy passage over 
the schrund to the summit of Number Two (11,495 feet). This summit 
we traversed immediately and descended into the col between Two and 
Three. A great schrund blocked our further upward moves on the ice, 
and the rock cliffs proved sufficient to keep us from the summit of one 
of the highest unclimbed peaks in Canada. We roped once more and 
traversed northward, around rock cliffs and above ice-falls. No way 
appeared up this mass, though we followed round by the aréte running 
northward to Farbus, over the ice-fall into a branch of the Bush until 
we were brought up by a rock wall under the col between Peaks Three 
and Four at 4.30 p.m. Finally, after some interesting rock work, we 
struck home across the ice-field. A wolverine track lead over from the 
col, from British Columbia into Alberta. 

The sixth was a day of rest for us. The hot weather that we had 
encountered since our arrival at our high camp, 6800 feet above sea-level, 
was in contrast to the cold twang of the atmosphere at the same altitude 
at Bow Pass. For some days the weather prevented much climbing. At 
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last, on July 9, we got away. An early start and fast travelling enabled 
us to reach the schrund under Number Three at 5.30 in the morning. 
We crossed, cut about one hundred steps to the rock rib of the couloir 
and another sixty from the rocks to the summit snow ridge. The sun 
was behind the eastern buttress of the peak, so that the snow remained 
firm, but not for long. We hurriedly gained the summit, took some 
photographs, and retreated. But short as our visit was, each of us vividly 
remembers that view. Around us, as far as the eye could see, stretched 
Canada’s mountain peaks. Northward towered the Tsar, Clemenceau, 
King Edward, Spring-Rice, Alexandra, the vast ice basin of Mount 
Columbia, the Twins, Saskatchewan, Athabasca, and Brazeau ; to the 
east jutted Cline, Murchison, and the ridges from Willerval to Monchy ; 
southward were Hector, Pyramid, Outram, Forbes, the Freshfield group, 
and the broad Lyell ice-field and Mons Glacier. And to the west lay 
the Purcells, Sir Donald, Sir Sandford, the Bush Mountain and Mount 
Lens. These summits rose above a peculiar forest fire smoke-line that, 
running completely around the horizon at about 11,000 feet, divided 
sunlight from darkness. The snow in our little couloir was rotting fast. 
We recrossed the lower schrund, and a long walk on the ice-field brought 
us under Number Five. Crossing the lower bergschrund, which was 
really a miniature ice-fall, was difficult. In fact, we literally swam across 
a poorly bridged crevasse. After an uneventful snow ascent, we gained 
the summit of Five. After an exciting descent to the ice basin, and a 
long tramp homeward, we turned into camp. 

Next day we packed our belongings down to the main camp. When 
we had first gained the lower south-east Lyell Glacier on July 4, we 
had done so by cutting our way up a huge ice-block that bridged the 
swift glacial stream, draining the Mons glacier. On the 6th our outfitters, 
returning home from packing food to us, had found this block at a 
swiftly increasing distance from the main ice-stream, and it finally 
disappeared. Rather than follow the route up and across the Mons 
tongue, we held to the north side of the river and continued through timber 
to a point opposite camp. The flowers found in the Glacier River basin 
were identical with those of similar regions in the Canadian Rockies. 
Anemones, dog-tooth violets, Indian paint brush, blue and yellow 
columbine, fire-weed, red and white heather, violets and forget-me-nots 
grew in our little meadow at high camp. Many orchids were found 
lower down the valleys. 

Jimmy Simpson asked us to look for horse-feed when we could see 
well into the Valley of the Lakes, which runs north of and parallel to 
the Glacier River depression. This we tried to do, and it looked as if 
the valley below the heavy timber line is a long succession of sloughs 
(slews). On the rocks surrounding the south-east Lyell Glaciers were 
found, in addition to the large crystals, the following: Copper ore of 
very low grade; honeycomb shale ; numerous interesting inclusions of 


20 


562 CLIMBS IN THE CANADIAN ROCKIES, 1926 


slate; an imperfect trilobite in the débris of a dry gully; the imprint 
of a brachiopod, and several other interesting specimens. Two small 
iron pyrites were found. One of them had been burnt by lightning 
and lay on the ridge north-east of high camp; the other, round and 
exactly similar to those found on the Freshfield tongue, was found on 
the surface moraine of the south-east lower glacier. 

The south-east Lyell ice-fall is very beautiful and spectacular. It is 
about 2 miles in span and about 300 feet thick. The southern half drops 
from Division Mountain in an unbroken fall, leaving that half of the 
lower glacier clean ice. The northern ice drops over glacial-washed 
cliffs, forming a heavy surface moraine below. This ice-fall is continually 
active, and it was also noted that the amount of breakage seemed greater 
in bad weather than when the sun shone. The terminal moraines of this 
glacier are covered with growth at about 300 feet from the ice tongue. 
It would thus seem that the movement of this ice has been little in recent 
years. The main stream emerging from this and the Mons Glacier is 
very swift and does great damage to the moraines through which it passes. 
East of the cliffs bordering the south-east tongue on its south-east side 
is a fresh-water stream. This stream, it is probable, formerly flowed 
through a little valley into the stream from Mons Glacier. Now stream 
piracy has taken place, and its clear waters completely fill a narrow canyon 
about 40 feet deep, that cuts through the rock wall beside the final 
terminal moraine. On the glacial deposition about 500 yards from the 
ice lies a very curious system of perfectly round beds. These grass 
circles present a curious picture, and the outfit immediately named this 
avenue “ Broadway.” 

Lastly, the spring snow that greeted us on the Lyell basin July 5 
disappeared as though by magic. Each day, as we came down, more 
and more crevasses had opened up. On the morning of the 9th we had 
to cut about fifty steps on the first ice-slopes above camp in the darkness. 
Coming down that afternoon the difficulties were even greater. 

Mount Forbes.—The afternoon of July 11 we walked easily over the 
Mons Glacier and bivouacked near a tiny spring-water creek at about 
6400 feet above sea-level. While walking across the Mons Glacier that 
afternoon a hot breeze suddenly struck us, coming down from British 
Columbia. Fire-smoke followed soon after, and from then on a dense 
smoke covered the whole area. It was cold and damp in the bivouac, 
and hard sleeping. Early next morning we set out through brush and 
scree with the aid of two lanterns. On a ledge we were forced to halt 
in the darkness and wait until light came, when we crossed the moraines 
and the Mons Glacier and stopped to rest a moment on the North Glacier 
of Mount Forbes. 

Here was an interesting system of moraines. The Mons Glacier 
flows north-east. Its lateral moraine is joined at right angles to the 
terminal moraine of the North Glacier of Mount Forbes, which flows 
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north-west. Thus, ascending from rocks north of the Mons Glacier, 
we crossed successively a lateral moraine, a surface moraine, the main 
stream of the Mons Glacier, its other lateral moraine, a terminal moraine, 
and eventually gained the North Glacier of Mount Forbes. 

Slowly we worked up the long ice-slopes, rounding a pretty little 
ice-fall, and turning west under a series of dolomitic aiguilles north-east 
of Forbes and the huge final pyramid, to a small snow pass about 10,300 
feet. Here we struck the western aréte and continued over extremely 
rotten shale and a long snow and ice ridge to the beautiful summit cap. 
Though our party was the third to gain this summit, we could find no 
record of any previous ascents, so we erected a small cairn on the southern 
rocks of the summit crest. Unfortunately, the fire haze cut down the 
visibility. In an hour we were on our way down. As we descended 
below a rock band, an avalanche crashed by us, scarcely 10 yards away, 
erasing our tracks and filling the air with a distinct odour of sulphur. 
On the North Glacier, as on the Lyell Glacier, the spring snow was melting 
fast. We moved off the mountain rapidly, descending directly to our 
bivouac and thence to the base camp. 

The Freshfield Tongue.—The afternoon of the fourteenth found us 
encamped near the tongue of the Freshfield Glacier. Good-sized iron 
pyrites of various sizes and formations were found in large numbers on 
the southern surface moraine, floating, most of them, unencompassed 
by any rock. Apparently—and Dr. Strumia found this same “ fool’s 
gold’”’ on Mount Solitaire—the source of these is on the rock shoulder 
jutting northward into the Freshfield basin. This shoulder is attacked 
by the ice as it rounds a corner into the final stretch of tongue. Poor- 
grade copper, concretions, and a small amethyst were found. 

With Dr. Thorington considerable measuring was done, using as a 
basis Mr. Howard Palmer’s “ Freshfield Glacier” (Smzthsonian Mis- 
cellaneous Collections, vol. 76, No. I.). Dr. Thorington’s outfit in 1922 
had made several markings on the stones and boulders of the glacial 
stream. With these for measuring, and boulders of the lateral moraine 
for lining up, some interesting figures were obtained. 

In 1922 four boulders, then on the ice tongue, were marked (Station H). 
This July, one formerly on the ice-tip was 330 feet from the ice, thus 
indicating an average retreat of the ice-tongue of 85 fect a year. The 
stone painted “ 1922 ”’ was 350 feet distant from the largest of the glacial 
erratics when marked ; in 1926 it was 406 feet below its largest neigh- 
bours. Block 13 of a line of fourteen stones numbered across the glacier 
in 1922 was found 381 feet downstream from its former resting-place. 
That indicates an average daily movement during four years of 3-13 inches 
plus. Yet, in July 1922, the highest average daily motion for six days 
of any of these fourteen stones was 4°83 inches, and the lowest 3-00 inches. 
But only two of these fourteen had an average daily motion for the six 
days of 1922 under 3°67 inches. This indicates that the winter movement 
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must be greater than the advance made in summer. It is also interesting 
that these stones were not swallowed by the glacier in movement. The 
outer ones, 1 and 14, and g, were the only ones missing. Two boulders 
now at the ice-edge were painted with a large “‘ T 1926.” 

The moulins of the glacier are well formed and numerous. The 
Freshfield Brook now emerges entirely from the tongue on the north 
side, and not from the many beds of 1922. The glacier cleans itself by a 
large lower dirt zone, instead of the usual dirt band. But most interesting, 
when considered by itself, was the combat sun and glaciation have waged 
over the movement of the largest of the glacial erratics. This great 
block, containing about 10,000 cubic feet, is constantly forming a pedestal 
under itself. The glacier stream flows north-east and the sun melts 
the pedestal from the south; thus a steady spin is in progress. In the 
last four years it has turned nearly 90 degrees, and the angle of rest 
severely disturbed. 

Ascents—Mount Lyell, Peak One, 11,370 feet ; first ascent. Ascent 
64 hours ; descent 4 hours. 

Mount Lyell, Peak Two, 11,495 feet; second ascent, first traverse. 
Ascent 64 hours ; descent 4 hours. 

First crossing, west—east, col between Peaks Three and Four, ¢. 11,050 
feet. 

Mount Lyell, Peak Three, 11,495 feet ; first ascent. Ascent 5 hours ; 
descent 4 hours. 

Mount Lyell, Peak Five, 11,150 feet ; first ascent. Ascent 5 hours; 
descent 3} hours. 

(Peaks Three, Four, and Five are on the Continental Divide.) 

Mount Forbes, 11,902 feet ; third ascent. Ascent 12 hours; descent 
8 hours. 


THE COCKSCOMBS REVISITED 
Herbert T. Grant 


N 10 May 1927, accompanied by two Maya Indians from the 
Toledo District, to whom this part of British Honduras was 

quite unknown, I started from All Pines, on the coast about 50 miles 
south of Belize, in an attempt to reach the Cockscomb Mountains. 
These, so far as we know, had been visited only once before, in 1888, 
when a large expedition organized by the then Governor, Goldsworthy, 
the Colonial Secretary, the Surveyor-General, and four other gentlemen, 
supported by a party of cutters and carriers twenty strong, conducted 
the first exploration of this then unknown mountain range. Dr. Carl 
Sapper, the geologist, reached their extreme western limit in 1896 on a 
traverse from El Cayo to the coast. As far as is known, he is the only 
person living to have done so in the last forty years. I was handicapped 
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throughout my trip by ignorance of the history of the 1888 expedition. 
Mr. Leslie H. Ower, F.c.s., a Fellow of the Society, with whom I had 
corresponded, had advised me to follow their route from the map made 
by the Surveyor-General. The Survey Department, however, informed 
me that it was believed to be none too accurate, and recommended me 
to make my own route. It was not until three weeks after my return 
to Belize that I found there was in existence a report on the traverse 
and findings of the 1888 expedition (‘ Report of the Expedition to the 
Unexplored Coxcomb (sc) Mountains in British Honduras,’ by the 
Colonial Secretary, Mr. Jerningham). I owe it to the kindness of the 
present Governor, Sir John Alder Burdon, k.B.E., C.M.G., that this 
report, which provides so interesting a comparison, came into my hands. 
In spite of Mr. Jerningham’s Report, which should have dispelled the 
legends attached to the region—lagoons which rendered the mountains 
unapproachable, the ‘‘ Ghosts of the Cockscombs,”’ and others—these 
still persisted ; and not in the native mind alone, for a number of my 
friends, some from actual experience of the neighbouring country, but 
most from hearsay, endeavoured to dissuade me from the project. 

Following Mr. Ower’s instructions, I set out from All Pines by a 
tractor road for Anthony’s Camp. ‘The range is visible in good light 
from a number of places on and off the coast, but, reaching All Pines 
at night, our small party began its traverse without a sight of the 
mountains. Since the position of Anthony’s Camp was unknown both 
in Belize and All Pines, and no one knew at either place whether it was 
occupied, we began marching by watch and compass from All Pines. 
Over the tractor road, for the most part open, level, and readily recogniz- 
able, I had expected to make good progress, as Mr. Ower had said that 
the highest point in the mountains should be reached and climbed in 
three days. Our heavily loaded party, plunging from the open pine 
ridge which we traversed for the first few miles into heavy bush, en- 
countered an overhung and tortuous trail, and on the first day marched 
only 9 or 10 miles. In the familiar bush of British Honduras, unlike the 
arid pine ridge, water was plentiful. Our course took us across the 
drainage south-easterly into South Stann Creek. At noon on the second 
day we came on what appeared to be an old mahogany bank at a sharp 
bend on South Stann Creek. This spot, the marked feature of which 
was a group of coconut trees, seldom seen so far from the coast, I have 
since identified as the Lopez Bank camp of the first expedition. 

We had some difficulty in finding our way out to the proper trail 
again, wheel marks being almost invisible in a patch of wild cane. We 
pushed on, doubtful whether Anthony’s Camp still existed, but we reached 
it shortly afterwards. I had been furnished at the Survey Office with a 
tracing giving the bearing between All Pines and the approximate 
position of the eastern end of the Cockscombs. My plotting to Anthony’s 
Camp showed a point marked “‘ falls ’” some distance below our position, 
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but I was unable to locate it definitely. As we turned out of the camp 
we met Anthony himself, who knew of no one having seen the Cockscombs 
from anywhere in the vicinity, but thought they might be visible from a 
high ridge about half a mile away on the south side of the river. This 
ridge I believe to be the end of the break in an unnamed range of hills 
visible off the coast at All Pines, and about 1o miles distant, through 
which, apparently, South Stann Creek finds its way to the sea. I was 
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glad to learn from Anthony that we could continue by trail for several 
miles to his barquedier on the Sittee Branch of South Stann Creek. 
He directed me to keep to the right fork of the trail at the first crossing 
of the branch, the left one leading to another camp (Vernon’s) on South 
Stann Creek. None of the mahogany cutters I questioned had seen the 
mountains. This shows the dense nature of the bush, because in lumber- 
ing operations the hunters climb high trees to spot the mahogany. 

We camped the second night at South Stann Creek (Sta. C). For 
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a little more than 14 miles on the third morning our way lay parallel 
with the creek until the first crossing of its Sittee (or Cockscomb) Branch. 
The main river, while hidden by a bend in the tributary creek, can be 
no more than 200 yards away. A second and a third crossing of the 
branch brought us to Anthony’s Barquedier, on the far bank at the third 
crossing, clearly identical with an important camp of the 1888 expedition, 
then called Boredom or Annie Ford. 

We now had the option of cutting our way or trusting to the truck 
passes to take us nearer our goal. We decided on the truck passes ; but 
a mile farther on we got badly entangled, and found ourselves going 
first north and then due east, so that we had to retrace our steps. In 
the early afternoon, when we came out on one lone stump at which a 
steep grade ended we knew that now our unaided efforts alone could 
take us to the mountains. At this point I was ignorant of what error 
might have occurred in my plotting (my back plotting enabling me to 
correct a shortage), and our position on the tracing showed us still 
4 miles from the eastern end of the Cockscombs. I may say that subse- 
quent examination of the available data led me to conclude that the 
distance to the Cockscombs had been overestimated by the first expedition. 
This conclusion is supported by Mr. Ower’s position of Victoria Peak,* 
which makes the distance between All Pines and that mountain 214 miles 
as against 22 miles on my own map. 

At Anthony’s Barquedier (Boredom Camp or Annie Ford) came a 
complete parting of our ways, and I do not doubt that thereafter Governor 
Goldsworthy and his party entered a tract of country similar to that which 
now lay in front of my two companions and myself, where the term 
“ guessing ’’ became more apt than “‘ estimating.” 

Only a quarter of a mile farther on, however, on the downward slope 
of a ridge, one of the Indians sighted the mountains. Crouching close 
to the ground and peering through the treetops I saw a spectacle which 
filled me with awe. There, perhaps 4 miles away, the tip of a great cone 
of solid rock shot perpendicularly skywards, seeming to float on the very 
roof of the forest. Without waiting to take observations, there being 
water below, we pushed on to make camp. It was an unfortunate 
decision, for that night the weather broke, and at 6.30 next morning, 
when I climbed the ridge to Cockscomb View to get a bearing, the peak 
was invisible. I took a bearing on the patch of sky through the opening, 
and sent the Indians forward cutting on that line while I waited behind 
for the weather to clear. It rained steadily until nearly noon, when I 
obtained a transitory glimpse. The Indians, who had returned to camp 
at 11.30, told me they had cut ahead for about 4 miles and had again 
reached water. This was excellent news, and I had every expectation 


* “ Geological Map of British Honduras,” by Leslie H. Ower (Geogr. Four., 
October 1927). Victoria Peak is the accepted name of the highest point in the 
range, which Mr. Ower designates ‘‘ Cockscomb Peak.” 
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of camping at the foot of the peak at least that night. That 4 miles 
however, when we moved our baggage forward, allowing for ups and 
downs and détours, I estimated at 1? miles. Except that another mile 
was cut over, that was the extent of our progress on the fourth day. 

At this point (Last Camp) we had reached the altitude of 800 feet. 
As the highest point in the range, Victoria Peak, was known to be under 
4000 feet, it was my hope that this level might be maintained until we 
reached the foot of the mountains. A second rainy and, since we had 
no overhead shelter, sleepless night was not the best preparation for what 
lay ahead of us on Sunday May 15, a day of an extraordinary mixture 
of good and bad luck. To aggravate matters, for the first time I did not 
fill the water-bottle, and we never saw water again that day. 

Progress was exceedingly slow. Half an hour brought us to the 
end of the cut-over ground, and thereafter I rated our forward speed 
at half a mile an hour. It was not so much the cutting nor the actual 
upgrade as the succession of dry watercourses. For minutes at a time 
we would make no headway at all. Their banks were exceedingly 
steep, and here, as might be expected, Nature put forth her heaviest 
vegetation. The slope of the ridge proper, while heavily forested, was 
remarkably free from undergrowth, and on the top of the folds the going 
was easy and the amount of cutting required negligible. By eight 
o’clock we had advanced that morning no more than 14 miles, and had 
attained an elevation of between 1300 and 1400 feet. I kept hoping that 
the crest of this hill would bring us a clear view of the great peak. At 
such close range it had scarcely seemed worth while to change direction, 
and we had maintained the bearing on which I had sent the Indians 
from Cockscomb View. Again and again, where the sky showed through 
the treetops, we were deluded into thinking the summit was at hand. 
It was impossible in the close-knit trees to measure the angle of ascent, 
and estimating forward progress became the merest guesswork. After 
a quarter of a mile more, perhaps, we found ourselves on a spot on the 
side of a hill, where through a break in the trees the country to the south 
lay spread out before us. At our feet the hill fell away almost sheer to 
the unbroken bush, 1000 feet below. Many miles away across the level 
treetops rose an even-topped ridge which the Mayas said was a pine 
ridge. Visibility was extremely bad, and I could not have judged whether 
its summit was bush or grass. In these long-distance views in British 
Honduras the colouring is the only criterion. About us I looked in vain 
for the elusive mountains. But, chancing to look up, hundreds of feet 
above our heads towered a tremendously steep cone-shaped peak. We 
were on the Cockscombs. The elevation was now 1900 feet, and the 
lateral distance to the top could best be expressed in feet also. 

The Indians were disinclined at first to go any farther, being alarmed 
at the steepness, but I was able to persuade them. By this time we were 
desperately thirsty, and our real work was yet to begin. I shed my 
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impedimenta, retaining only camera and instruments. To show how 
seriously the Indians viewed what lay ahead, they for the first time put 
their boots on. 

At our right shoulders rose a limestone cliff, and along a ledge of this 
the Mayas worked through a mass of canes forming an almost solid 
wall. So high and dense were they indeed that, instead of cutting a 
swathe through them, the Indians finally drove a tunnel through which 
we crawled on hands and knees. It was somewhat treacherous going, 
but we came through without mishap to a perpendicular wall, where we 
let ourselves down by the roots, clinging to its face, to a steep stream-bed 
falling sheer away. Up this we crawled, holding on to outcroppings of 
quartzite and pure quartz. It ended almost immediately in the limestone 
cliff round which we had worked, where it had its source in a honeycomb 
of holes and tiny caverns. Up we climbed by every available scrap of 
watercourse, each’ terminating like the last, till about an hour later, 
in winning our way up another 400 or 500 feet, we emerged on a V 
30 or 40 yards in width, from which twin peaks rose to right and left. 
In one stride we were in and through the Cockscombs! The whole 
country to the north and north-west unfolded itself far below, ridge 
upon ridge to the horizon, like the southern view. 

I chose the left or western peak as it appeared to be the higher. A 
wall of rock rose above our heads, deep-coated in moss, in colour ranging 
from green to white and from white to a prevailing pink. Up this we 
struggled inch by inch, using roots, twigs, and rock outcroppings for 
holds, and when these failed the thick damp moss gave us purchase. 
But for that moss we should never have reached the top. For another 
200 feet or so we made our way upwards at considerable hazard. Now 
for the second time we got our reward. Looking to the east the Cocks- 
comb range lay open before us. The level showed the eastern peak of 
the mountain we were climbing at zero; and a tapering peak about 
2 miles distant, somewhat concave on its southern flank below the apex, 
and a massed group 4 or 5 miles away all below our level. The final 
200 feet was much less difficult, the moss-clad wall giving way to a more 
gradual ascent through a heavy wood of gnarled and twisted trees, 
bearded with lichen, dripping with moisture. On the summit, sloping 
to its highest point on the west, we cut down the intervening branches to 
see below us our starting-point of that morning, and 3000 feet above it 
the great peak itself. The summit we had reached I later identified 
from the 1888 map as Holland Peak. It had not been climbed previously. 

Since on the old map and on my own altitudes are quoted in very 
modest figures, it is difficult to convey an adequate impression of these 
Cockscomb peaks, which rise steeply from an undistinguished saddle. 
The north and eastern faces of Holland Peak are very steep and rocky, 
and it seems to have appeared to the earlier expedition very much as 
Victoria Peak did to us. Victoria, as I viewed it, almost within stone’s 
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throw it seemed, was sublime. It now stood revealed as two spires, the 
southern, perhaps 100 feet higher than its neighbour, set slightly farther 
back, the twain rising sheer, slim, and perpendicular 800 or goo feet from 
forest-clad shoulders on either side. Of these shoulders, both of which 
were above our level, the right-hand or northern and the higher I 
take to be Allen Peak; but I am unable to identify it with certainty. 
It appeared to be the farthest west point in the Cockscombs. Whether 
other peaks lie beyond we could not see. I did not know at this time 
that the 1888 expedition had been warned that an ascent of Victoria 
Peak (as they named it) from the east was impracticable. From our 
view-point both summits appeared absolutely unattainable, and in my 
opinion an ascent of Victoria Peak from the east would be beyond the 
powers of a trained cragsman. 

It seemed useless to push farther westward. While from the actual 
summit of Holland Peak the eastern portion of the range was screened 
by bush, we had a view of an extensive tract of country to west and 
north. It had been fair all day, but, while we had an uninterrupted view 
of the peak, mist and rain-clouds wreathed above the valleys. A little 
over 20 miles away in the direction we had come the sea was recognizable 
as a colourless transition from the coast. No rivers were to be seen; 
beneath us and around us unbroken bush. Even the rocky spires of 
Victoria Peak were studded with trees or brush to their summits. Across 
the tree-filled basin from which the Cockscombs and their saddle rise, 
ranges of hills stood out south, west, and north. To the north these 
rose fold upon fold to a higher level than our own. Between the summit 
and the point about 200 feet below from which Jerningham and the 
Molar-Bellamy group had revealed themselves to the east we must have 
overlooked 1500 square miles of country. From nowhere in the range 
could a better panorama of the Cockscombs and their surroundings be 
obtained. I may say, too, since I had hoped to cross the country north- 
westwards from the Cockscombs, but had been informed from a reliable 
source that a deep gorge on the north side of the mountains rendered this 
route absolutely impracticable, that there was no indication of any 
obstacle to prevent any one with sufficient time and transport facilities 
as his disposal from doing so. Unfortunately, the weather experienced 
made it impossible to obtain photographs to do justice to the scenery. 

While the principal purpose of the expedition had been to reach the 
Cockscombs, incidentally I had been on the look-out for three things : 
remains of early Maya occupation, the height at which mahogany might 
be found, and indications of precious metals. Of early habitation we 
saw no vestige whatsoever. Mahogany was observed on the saddle 
leading to Holland Peak at about 1500 feet, and from the farthest west 
truck pass to this point it appeared as frequently as one can hope to 
find it. Sapodilla (chicle) was noted at a considerably higher altitude. 
‘“‘ Panning ” numerous creeks brought no result, although quartz frag- 
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ments were plentiful as low as 500 or 600 feet. The Cockscombs are a 
limestone mass. This formation continued on Holland Peak to the base 
of the fork (¢.e. to about 2300 feet), when a layer of quartzite becomes 
superimposed on it. Distinct, however, from this quartzite (a dull, 
pinkish, smooth granite) were great faces of white quartz. I should 
have imagined that the colour scheme of Victoria Peak is due to the 
actual rock, though Mr. Jerningham seems to have held the moss re- 
sponsible. Samples of this moss did not survive the descent. The trees 
on the summit of Holland Peak—shodud, the Mayas called them— 
deserve mention. These are referred to by Mr. Jerningham as “ stunted 
fig trees.” Except for their stem I saw no resemblance to a fig tree. 
The leaves were thick, fleshy, and spear-shaped, as opposed to the classical 
three-pointed leaf. I think I have seen this tree growing in close proximity 
to mangrove in the Sibun Swamp at Belize. Assays of common quartz 
and quartzite fragments all showed slight traces of gold, and it is my 
opinion that this section is worthy of serious prospecting. Since lack of 
water will remain a problem above 800 feet, Anthony’s Barquedier 
would provide the most suitable main base for such a project. Since 
the position of the barquedier is now known and a bearing on Victoria 
Peak from there available, the latter should be readily reached in three 
days from All Pines. 

Game is plentiful while water lasts. There is one palm, the £4zmoo/, 
or the capuce, which appears to have escaped notice hitherto. This is a 
slender palm 15 or 20 feet in height, not to be confused with the mountain 
cabbage, the heart of the tip of which is similar to asparagus but excels 
that vegetable in flavour. Since the enjoyment of one such shoot means 
the death of the tree, it is well that it grows abundantly. I have since 
learned that the shoot is esteemed a delicacy in Honduras and Peten, 
where it is called pa/mite. In addition to the jumping tommy-goff, a 
very deadly viper, which we encountered, the Indians killed a lizard 
about 18 inches long, vivid green in colour, with strongly marked black 
encircling rings some 2 inches apart and half an inch wide, and with the 
spiked back and head seen in the iguana, which they said was poisonous. 
I record this as it is claimed that the Gila monster, to which this lizard 
bears no outward resemblance, is unique among lizards in being poisonous. 

The elevations shown on the accompanying map are not absolutely 
accurate, as the one aneroid was subjected to rough usage. On the 
summit of Holland Peak at noon (summer time) it read 2525 feet: the 
map shows Holland Peak 2791. Corrections to my observations were 
applied by Mr. G. A. Elliott, c.1.s., from barograph readings at Belize. 
I carried no thermometer, but the difference is not likely to have been 
very marked. 

The hardships of the British Honduras bush have been greatly over- 
rated. Mosquitoes were much less in evidence than in swamp-ridden 
Belize. The chief attacker was the botlass fly, or ouss, as the Mayas 
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termed them; but neither insect interrupted the evening bathe in the 
creek. The garapata, or warree-tick, as it is called by the Creoles, was 
disagreeable but by no means intolerable. Finally, a country where one 
can retain perfect health, without spirits or quinine, soaked to the skin 
for days on end, merits, surely, a clean bill of health. 

The Maya packers, Ramon and Placido Tesecun, were beyond 
praise in their loyalty, tirelessness, and bushcraft. In their company, if 
and when opportunity occurs again, I hope to make a fuller exploration. 
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the American magazine World’s Work for July 1927 there was 
published an article ‘‘ Amundsen answers his critics,” in which 
the following passage occurs : 


“Just as in times of war it may be observed that the soldiers on the 
opposing sides retain a high respect for their foes in arms, while the 
non-combatants at home seem to feel obligated to indulge in hymns of 
hate against their enemies, just so in exploration it often happens that the 
men in the field retain a high regard for their competitors, while their 
effortless compatriots at home seem to feel obligated to detract from the 
success of an explorer just because he is not of their own nation, Meaning 
that the following comment shall be read in the light of the preceding 
sentence, I feel justified in saying that by and large the British are a race 
of very bad losers. I have felt the effects of this trait in many a way in 
relation to our capture of both the Northwest Passage and the South 
Pole, of which a couple of examples will suffice to illustrate my meaning. 

The year following the capture of the Pole, the son of a prominent 
Norwegian in London came home from his classes at an English school 
one evening, protesting to his father that he was being taught that Scott 
was the discoverer of the South Pole. On investigation, the boy’s protest 
was found to be a fact, and the practice of ignoring the Norwegian success 
was being followed in other schools as well. 

But a more flagrant and offensive incident, because it came from a 
quarter better informed and less justified in equivocation, occurred at the 
dinner tendered me in London by the Royal Geographical Society, presided 
over by the nominal president of the Society, Lord Curzon of Kedleston. 
At this banquet Lord Curzon made a speech. After describing in appro- 
priate detail the reason for my lecture and laying some stress upon the 
value which I had attached to the dogs as contributors to our success, 
Lord Curzon ended this speech with the phrase, “‘I therefore propose 
three cheers for the dogs ’’—clearly indicating the next moment the 
satirical and derogatory intention of the phrase by turning to me with an 
unnecessary calming gesture and, though I had made no move, urging 


me with great earnestness not to make a rejoinder to the thinly veiled 
insult. 


The same passage is found on pp. 71 and 72 of the book ‘ Roald 
Amundsen—My Life as an Explorer,’ printed in the United States of 
America and lately published in England by William Heinemann, Ltd. 


é 
1 
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On the instruction of the late President of the Society the Secretary 
wrote to Capt. Amundsen on 28 July 1927, inquiring if he accepted re- 
sponsibility for these words, and asking him to compare them with the 
account of the Meeting of the Society which he addressed on 15 November 
1912 as published in the Geographical Fournal for January 1913, of 
which a copy was sent with the letter. His attention was particularly 
invited to the report of Lord Curzon’s words in introducing him to the 
Meeting, and in putting the vote of thanks. 

Before the lecture Lord Curzon said (Geogr. Fourn., 41, 13): 


A year and a half ago, at our annual dinner in London, I said that I 
hoped it might fall to my lot during my term of office to offer the right hand 
of welcome to the discoverer of the South Pole; and that, whether he 
proved to be a Norwegian, an Englishman, or a Japanese—for all threc 
countries had sent out expeditions to the Antarctic Region—it would be a 
proud day in the history of geographical exploration and a happy day for 
myself. The occasion has arrived, and we are here to-night to welcome, 
and to receive an account of his journey from, Captain Roald Amundsen, 
the brave Norwegian who has carried off the prize. 

Captain Amundsen is no stranger to us. Five years ago, in 1907, he 
received the highest honour that it is in the power of our Society to 
bestow, viz. our Gold Medal, for his splendid work in the North Polar 
region. He had just returned from devoting three years of arduous work 
with a small band of his compatriots to exploration in the neighbourhood 
of the North Magnetic Pole, which he relocated, and in a tiny vessel of 
less than fifty tons burden he had been the first to sail through the entire 
North-West Passage from Atlantic to Pacific—that passage which an 
Englishman, Sir John Franklin, had been the first to discover, which 
another Englishman, Sir Robert McClure, had been the first to traverse, 
partly on the ice, from sea to sea. 

The North Polar region has always been the special love of Captain 
Amundsen’s life, and to it, I believe, he is still prepared to devote years 
of labour, drifting on that broad ocean current that has already carried 
his countryman and patron, Nansen, so far; and thereby resuming the 
scientific work for which he has received such liberal support from his 
compatriots. In the interval, fired by the achievements of our country- 
men, he diverged from his appointed path, and was suddenly heard of at 
the other end of the globe, camped on the Great Ice Barrier, with the 
famous Fram, Nansen’s ship, which brought him, lying at anchor in the 
Bay of Whales. It was from this starting-point that he and a chosen 
band of his fellow-countrymen, five in number, finally started, on 20 October 
1911, for that swift march to the Pole, the incidents and the issue of which 
he is here to narrate to-night. 

You will gain from his narrative and his slides a picture of that 
wonderful region ; no frozen plain of snow and ice, except on the polar 
plateau itself—which is 10,000 feet above the level of the sea—but a land 
of mighty peaks 15,000 feet in height, of riven glaciers, and of formidable 
danger. 

Our guest was attended throughout by a good fortune upon which we 
congratulate him: fine weather, sound health, a transport that never 
broke down, a commissariat that never failed. With these invaluable aids, 
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he and his brave companions traversed the 750 miles that separated them 
from the South Pole and the same distance back with a speed that has never 
been equalled in the history of Polar exploration ; and on December 14, 
1911, he planted the flag of his country upon the Pole itself. I have seen 
the results of his scientific observations, which have been carefully worked 
out by the learned Prof. Alexander, of Christiania, and there cannot be a 
doubt that, though the Pole itself is not a spike or spot in the ground 
visible to the naked eye, Amundsen and his men crossed and recrossed 
the actual site. 

But pray do not imagine that luck or good fortune is the sole or the 
main ingredient in such a success. Polar triumphs are not compassed 
without originality in conception, or without running great human risks ; 
they are not achieved without a courage, a patience, and an endurance that 
dignify humanity ; above all, their main justification lies in the addition 
that they make to the sum total of human knowledge. The whole lifetime 
of Captain Amundsen has been a scientific preparation for successful 
accomplishment, in the laboratory, on the sea, and amid Polar ice and 
snow. 

He will now himself tell us the tale of his adventures and their results. 
It is my agreeable task to say that as Englishmen we do not grudge to a 
Norseman the success which is not inaptly won by the descendant of a 
race of born explorers and traditional pioneers. We know no jealousy— 
though there is abundant emulation—in the field of exploration ; and even 
while we are honouring Amundsen this evening, I am convinced that his 
thoughts, no less than ours, are turning to our own brave countryman, 
Captain Scott, still shrouded in the glimmering half-light of the Antarctic, 
whose footsteps reached the same Pole, doubtless only a few weeks later 
than Amundsen, and who with unostentatious persistence, and in the true 
spirit of scientific devotion, is gathering in, during an absence of three 
years, a harvest of scientific spoil, which when he returns will be found to 
render his expedition the most notable of modern times. 

The names of these two men will be perpetually linked, along with 
that of a third, Sir Ernest Shackleton, in the history of Antarctic explora- 
tion, and two of the three we shall have the pleasure of hearing to-night. 


After the lecture Sir Ernest Shackleton and Dr. W. S. Bruce proposed 


and seconded in cordial terms a vote of thanks to Capt. Amundsen, and 
Lord Curzon said : 


I will now put the vote of thanks for one of the most absorbing and, 
as Sir Ernest Shackleton truly said, one of the most modest lectures to 
which we have ever listened, and I almost wish that in our tribute of 
admiration we could include those wonderful good-tempered, fascinating 
dogs, the true friends of man, without whom Captain Amundsen would 


never have got to the Pole. I ask you to signify your assent by your 
applause. 


After calling attention to these passages the Secretary’s letter con- 
tinued : 


The Dinner at which you were entertained was the usual fortnightly 
dinner of the Geographical Club, held before the Meetings of the Royal 
Geographical Society. Usually no speeches are made at the Club dinner : 
but the Minutes of the Club record,that on this occasion the President 
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paid you the unusual compliment of proposing the toast of your health. 
No record exists of what he said in so doing, but there is no time for more 
than a few words, and I think that the passage I have quoted must be based 
on some misconception of what happened at the Meeting of the Society, 
not at the Dinner of the Club, though such an incident as calling for three 
cheers is unknown at either. 

I am instructed to say that the President feels that explanation and 
apology are due to the Society for the publication of statements so in- 
accurate and calculated to convey so false an impression of the Society’s 
attitude and conduct towards yourself: and especially for the charge of 
‘‘ equivocation,”’ which is so completely answered by the account of the 
Meeting published in the Geographical $ournal. 


To this letter Capt. Amundsen’s Secretary replied from Bardrud on 
6 August 1927 as follows: 
In reply to your esteemed letter of July 28, I beg to inform you that I 
have placed the letter before Captain Amundsen. 

He wants me to express his highest astonishment over its contents. 

As you say in your letter, no record was made of the President’s speech 
after the dinner. In admitting so, 1 do not understand how you can doubt 
his words. It is quite natural that he as the guest of honour, as he at that 
time was, for always and ever will remember such a gross insult, which, 

however, might have passed unnoticed by the rest of the company. 
His previous life and career should be sufficient indication for you to 
understand, that he neither to-day will recall what he has written yesterday 
nor apolegize for it. 


The documents and correspondence were laid before the Council of 
the Society at their meeting on 7 November 1927, when the Secretary 
was instructed to write to Capt. Amundsen that the Council were unable 
to admit his imputations of discourtesy and equivocation, and that unless 
they heard further from him before their next meeting they would be 
reluctantly obliged to conclude that he did not desire to remain an 
Honorary Corresponding Member of the Society. In a reply from 
Oslo, dated 13 November 1927, Captain Amundsen tendered his resig- 
nation, which was accepted by the Council at their meeting on 
November 21, and the Secretary was instructed to publish this statement 
in the ¥ournal. 
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Rainfall "Atlas of the British Isles—- Prepared under the direction of a 
Committee of the Royal Meteorological Society. London: Royal Meteoro- 
logical Society. 1926. 12 X 10, pp. 12. 43 Plates and Frontispiece. 
15s. net. 


HIS handsome work may be said to represent the outcome of that intensive 
rainfall survey of these islands begun by the British Rainfall Organization 
instituted sixty or more years ago by the late Mr. G. J. Symons, subsequently 
carried on in turn by Dr. H. R. Mill (who very appropriately contributes an 
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explanatory Introduction), and by the late Mr. Carle Salter, until finally 
merged in the Government Meteorological Service. The atlas comprises: 
(1) Three full-page maps showing the rainfall distribution averaged over the 
thirty-five years 1881-1915, in the very wet year 1872, and the very dry year 
1887 ; (2) a series of fifty-six half-page maps showing for each year from 1868 
to 1923 the distribution of rainfall expressed as a percentage of the thirty-five- 
year average; (3) twelve full-page maps showing the distribution of average 
rainfall for each month of the year. Whereas the full-page maps were originally 
prepared by Dr. Mill and Mr. Salter, the half-page percentage maps are due 
to Dr. J. Glasspoole, whilst Mr. R. Corless, Secretary of the Meteorological 
Society, and present Superintendent of the Rainfall Organization, has been 
responsible for the passage of the work through the press. 

The maps, designed for water engineers as well as for general instruction, 
are drawn to a scale of tints and lack nothing in clearness. The Committee 
is to be congratulated upon evaluating the isohyetal lines in terms of the unit 
in which English people think, namely the inch, whilst bearing in mind the 
convenience of the foreign student by bracketing millimetre equivalents at 
suitable intervals. The mathematical few engaged in recondite problems in 
dynamical meteorology must of necessity use absolute C.G.S. units; but 
these are less suitable for ordinary climatological representation. 

The frontispiece very fittingly consists of an orographic, or height contour, 
map of the British Isles, and should be used as the key to the interpretation of 
all the full-page maps—that is, those showing the distribution of rainfall 
averaged over the thirty-five years, in the wettest and driest year, and averaged 
for each month of the year. It is noteworthy that whereas a period as short as 
a month frequently exhibits a distribution of rainfall considerably at variance 
with orographic control on account of unusual tracks of barometric depressions, 
a year is always long enough to reveal the dominating influence of vertical] 
relief. Thus both the very wet year 1872 and very dry year 1887 show the 
same general features of distribution as the thirty-five-year average. Given 
a region like the British Isles equally accessible in all parts to supplies of 
Atlantic moisture, it is fundamentally a question of local configuration whether 
a 25-inch, a 50-inch, a 75-inch, or 100-inch annual rainfall will be extracted 
from the moisture-laden cyclonic winds. There is, it is true, some increase of 
annual rainfall from east to west, apart from the accident that there is little 
low ground in the west of Great Britain and little high ground in the east ; 
but in itself the longitude effect on rainfall is small, and a detailed study 
of the distribution should convince any one that if the British Isles were a 
dead plain the western parts would not receive more than about 5 inches a 
year in excess of the eastern, the general average being about 30 inches. As 
things are, the relief of the land not only raises the general rainfall of the British 
Isles to 41 inches (in which England accounts for 33, Ireland 43, Wales 50, 
and Scotland 50), but causes very wide local variations from these average 
figures, places in the Lake Country and the Snowdon range showing a fall of 
little less than 200 inches, and others in the Thames Estuary slightly under 
20 inches. When first annual rainfalls of 75 inches and upwards were brought 
to light, there were some who flatly refused to believe in such “tropical ” 
figures. Yet no fact has been more thoroughly substantiated, and we now 
understand how mountains and hills act in three or four different ways to 
increase rainfall. At the other extreme the low falls of 20 to 25 inches of 
London and flat East Anglia are also “‘ orographically ” instructive, for we 
can only explain the low rainfall of Eastern England (as compared, e¢.g., with 


BRITISH RAINFALL 577 


that of Holland and Belgium) by assuming that London, with the country to 
north-east, lies, with the prevailing south-westerly winds, in a “ rain-shadow ” 
cast by the hill ranges south of the Thames which themselves have a relatively 
heavy rainfall between 30 and 4o inches. One might say that the “‘ orographic ”’ 
coefficient of London for south-west winds is of negative value. 

Students may be perplexed to find the driest year in the British Isles as a 
whole to be 1887 instead of 1921, which is still recent history as the driest 
year in the south-east for something like 200 years. The anomaly only shows, 
once again, what Dr. Mill himself has often pointed out elsewhere, that England, 
Scotland, and Ireland are, to a large extent, independent climatic units or 
sub-units, and do not always agree in the times of their climatic vicissitudes 
The wettest year was 1903 in London, but not in England as a whole, nor in 
the British Isles as a whole. 

On one point only do we think criticism called for, namely, the omission of 
a map showing the distribution of the frequency of rain. That the material 
for such exists is shown by the inclusion of a map of “ rain-days ” (days with 
0-01 inch or more) in the late Mr. Salter’s book on the ‘ Rainfall of the British 
Isles,’ and the fact that the omission is not even referred to in the Introduction 
to the present atlas seems to argue some indifference to the subject. But we feel 
very strongly that it is freguency of rain that really makes a climate. Common 
remarks such as “ It’s always raining in England” reflect not quantity in 
inches but frequency in days; they are valuable as expressing the integrated 
experience of everyday life, and furnishing just those living pictures of climate 
without which bald statistics fail of their full meaning. The frequency statistics 
show (though not, alas! in the present atlas) (1) that throughout the British 
Isles the number of days on which rain falls is high; (2) that the number 
increases from south-east to north-west, being 150 in the Thames Estuary, 
and 250 or more in the west of Ireland and north-west of Scotland ; (3) that 
the range is proportionately much smaller than the range in the quantity of 
rain. Close study indicates that whereas orographic configuration is the 
determining factor in quantity of annual rainfall, latitude and longitude chiefly 
control the frequency—the highest occurring in those parts which are most 
cloudy and lie nearest the Atlantic low-pressure system. Edinburgh, with the 
same annual fall as London, has a considerably higher frequency, like all 
places in the north. This points, of course, to a greater intensity of summer 
showers in the south. 

The maps showing the average rainfall of each month of the year will be 
interesting to those who want to study the small, but exceedingly complex, 
seasonal variation of rainfall in these islands. (See this ¥ournal for June 
1915, vol. 45, p. 520.) The month, like the year, is a highly suitable time-unit 
in the rainfall study of these islands. That there are no maps showing the 
distribution of rain in very wet or dry individual months or in great rainstorms 
hardly calls for criticism, because the atlas had to be kept within moderate 
compass, and in any case the task of selection from an enormous number of 
storms would have been very difficult. 

The collaborators in this work would be the last to claim that it represents 
the final word in the rainfall survey of the British Isles, for a number of problems 
still await solution. In particular we feel that if any considerable extension 
of rain-gauges, to be visited perhaps once a month, in our higher hills, is to 
yield profitable results in the more accurate delineation of the isohyets in 
mountain districts, more attention will have to be paid to the problem of 
snow-catch. At about 1500 feet in this country snow begins to form a very 
2P 
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considerable fraction of the total annual precipitation, and is nearly always 
swept by a howling gale. A rain-gauge may catch practically no snow at all 
in a severe storm through the setting up of eddies around the mouth of the 
gauge, or else it may catch an excessive quantity through becoming buried in 
drift. We have it on the best authority that during the existence of the Ben 
Nevis Observatory the annual rainfall records showed a progressive ratio of 
increase with respect to Fort William because of improved knowledge of how 
to measure snow, which forms two-thirds to three-quarters of the annual 
precipitation. LC. Wik. 
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EUROPE 
A three-legged tour in Greece.— Ethel Smyth, D.B.E., Mus. Doc. London: 

William Heinemann, Ltd. 1927. 8} x 5}, pp. ix. + 149. Jllustrations. 

73. 6d. net. 
THIS is a very readable account of what Dame Ethel Smyth describes as 
“one of the most enthralling experiences of a lifetime ’’—a journey from 
Salonika to Athens and through Southern Greece in the company of her grand- 
niece. They both displayed much strength of mind in selecting their route, 
in meeting the obstacles of travel, on which perhaps there is a tendency to 
dwell a little more than might be thought necessary, and in refraining from 
conventional eulogies of scenes or monuments. Their philosophic outlook on 
minor checks and the weather often brought its own reward : in looking back, 
for instance, upon their disappointing journey across the Taygetos range in 
rain and fog, they experienced “a wild exhilaration in our memories for which 
we cannot quite account.” And later there was the recompense of the ride 
from Andritsena to Olympia. A pleasant picture is given of the Greek peasant, 
“‘a very great gentleman, possessing in the midst of almost barbaric conditions 
an innate culture.” In a concluding chapter there is some useful advice for 
intending travellers. 


Albanien: Eine Landeskunde vornehmlich auf Grund eigener Reisen.— 

Dr. Herbert Louis. Stuttgart: J. Engelshorns Nachf. 1927. Map and 

8 Lilustrations. 

The journeys mentioned in the title were carried out by the author in 1923 
and 1924, when he was acting as topographer to Dr. Nowack, who had been 
commissioned by the government of Albania to make a geological survey of 
the country. The book is not, however, merely an account of personal ex- 
periences, but something much more comprehensive. It is divided into two 
parts, the first giving a general account of Albania, based in part on the author’s 
own observations, in part on material already in print but here brought together 
in convenient form. The second part is a detailed description of the scenery 
and land-forms within the natural regions into which Albania can be divided. 
There is a useful and comprehensive list of references, and a note on the pro- 
nunciation of Albanian place-names. 

Of the two parts the first is naturally the more interesting, and if it does 
not modify materially the conception of Albania which has been set forth by 
others, it does at least amplify this in some respects, and gives some picturesque 
details. Dr. Louis divides the country into four regions: the Albanian Low- 
land, Albanian Epirus, and Northern and Southern Inland Albania. Only in 
the first can the true Mediterranean climate be said to occur, and Dr. Louis 
is able from personal observation to supplement Conrad’s statements in regard 
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tothe high summer temperatures. He notes in particular that the most trying 
period of the day is the early morning, from about 6 to 10 a.m. Sea and land 
breezes occur with marked regularity, but the sea breeze does not set in till 
about ten o’clock, and after that hour it makes the high midday temperatures 
much more tolerable than the lower morning ones. 

A number of interesting observations are recorded in connection with 
agriculture, social life, lines of communication, and so forth. Among the 
difficulties in raising the productivity of the land are the method of taxation 
and the fact that agricultural operations are still regarded as largely beneath 
the dignity of the men ; further, not only is it understood that any one passing 
through cultivated lands may gather what is necessary to satisfy his hunger, 
but travellers generally have no scruple in riding or walking through standing 
crops if this happens to afford a convenient route in this almost roadless land. 
At the present time, we are told, the price of a bride varies within the same 
limits as that of a horse, that is, from a minimum of 6 to 8 napoleons to ten 
times as much. But the difference is due less to the personal qualities of the 
maiden than to the man-power of the family group to which she belongs. A 
powerful clan, that is one whose amity is worth having, finds in its marriageable 
young women a considerable asset. There are a number of interesting notes 
also on the lines of communications and sites of settlements, and the book 
represents a useful piece of work, written with sobriety and care. 

i. 
ASIA 


Suhail. Coleridge Kennard. London: The Richards Press, Ltd. 1927. 
8} x 5%, pp. 232. J/lustrations. 10s. 6d. net. 


This is a remarkable book. The author would not claim to be an explorer, 
but he travelled across the Lut by a route where he had few predecessors. 
The account he gives of the country and still more of its inhabitants is so vivid 
and displays such deep insight and sympathy that it constitutes a valuable 
addition to our knowledge of Persia and Baluchistan. 

To give an example of the author’s powerful description of a tribesman’s 
home : 

“‘ Weather-swept, sun-scorched space !—with a few miles of thorn to feed 
the camels, some patches of thyme and yushun for the flocks to graze on, a 
few stunted gez-trees to throw here and there a little shade. It is nature free 
and untransformed, bitter but eternal.” 

In descriptions of the people there is the same insight, the same deep 
intuition, whether the cultured mystic or the primitive tribesman is the object 
of sympathetic study, while the translations of ballads, sung by the local bards, 
are delightful. Here is an extract from a dialogue between a Baluch and a 
coy maiden : 

**T will be a hare in the fields and hide in a hollow. 

Then I will be a hunting falcon and pick you up in my claws. 
I will be a young gazelle fleeing over the plain . 

Then I will be a greyhound and course you down. 

I will be a small cloud drifting in the storm. 

Then I will be a flock of sheep and drink up the rain-water. 
I will be an unconscious child sleeping in a cradle. 

Then I will be Death and enfold you in my arms.” 

The book is full of good things and deserves to live, and the only serious 
omission is a map. When will publishers realize the strong demand for maps 
among readers of the present day ? P.M. S, 
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Through Tibet to Everest.— Capt. J.B.L.Noel. London: Edward Arnold 

& Co. 1927. 84 X 5}, pp. 302. Jllustrations. 10s. 6d. net. 

So much has been written on the Mount Everest Expeditions that Capt. 
Noel is faced with the difficulty of having to repeat an old story. He has done 
so, however, with considerable success. His narrative is very readable, some- 
times dramatic. It is essentially human and of the kind likely to arouse popular 
interest. He sees things from a new angle; he gives us his own particular 
view-point, and he is not afraid to criticize others. His book is eminently fitted 
to stimulate adventurous youth. 

There is much that is new in Capt. Noel’s volume. We have a full account 
of his own preliminary exploration when in 1913 he reached within 40 miles 
of Mount Everest and was turned back by armed Tibetans. Then we have 
many points of interest on Tibetan customs, given us, in the main, on first-hand 
information. We see the author attending funeral ceremonies, trying to 
photograph the butchers smashing up the corpses and the vultures gorging 
themselves on human flesh. Then we find him searching through monastic 
institutions and their stores of wonderful books. Capt. Noel had a way with 
the Lamas. We think that his capacity for their revolting food must have 
been a help to him in that respect. Then, scattered through the book are 
legends and folklore which give us an interesting insight to the most extra- 
ordinary people in the world. 

Of the expeditions themselves we have many details not to be found in the 
previous records. Of these one of the most attractive is the author’s account 
of his own work. Life at high altitudes is no easy matter: it is one continual 
battle with inertia. But a photographic recorder has no time for inertia. He 
must always be in readiness, always on the spot, and all the time carrying on 
a struggle with a complicated apparatus that demands the utmost grit and 
determination. 

Capt. Noel does not refrain from criticism. Moreover, his criticism is highly 
constructive. He puts forward his own proposals as to how a future expedition 
should be run. These proposals are contained in an appendix, and, from the 
point of view of climbers and explorers, are bound to meet with interest and 
attention. What strikes us about them is their elaborateness. Some autho- 
rities regard the previous expeditions as being in themselves much too elaborate. 
They believe that a small party with a few porters would stand a greater chance 
of success. Capt. Noel goes to the other extreme. For him they have not been 
elaborate enough. 

Here are some of his most striking proposals: He would transfer the 
base camp up the glacier to near the present site of Camp III. He would 
build huts there on Polar methods. He would construct a yak-road up the 
glacier to this camp, and have an aerial rope-line up the North Col. By this 
means all transport up to 23,000 feet would fall either on animals or on 
machinery. Then he asks for an improved oxygen apparatus, a wireless 
communication between the expedition and India, and wireless intercom- 
munication between the camps on the mountain. He would prefer Tibetan 
to Sherpa porters, would have the expedition purchase a special herd of yaks 
and feed them on compressed grass from India. He would bring out a com- 
petent European cook, would improve food and cooking arrangements, would 
give the porters special cooks and have them under the care of one particular 
member of the expedition. 

These proposals are so vast and so far-sweeping that they cannot be dis- 
cussed in the space of a review. A few of them, we think, will meet with 
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general acceptance. The majority, we fear, will be turned down. One thing, 
however, we do say: they must be considered very seriously. Capt. Noel is 
in every sense a pioneer. His photographic work on the previous expeditions 
was a masterpiece of pioneering effort. When we remember the thorough 
efficiency of his organization, the careful forethought in every detail, and the 
splendid record which resulted from his work, we feel at least that he can 
speak with authority, and that those who criticize must not criticize lightly 
even so revolutionary a scheme. R. W. G. H. 


AFRICA 


Religion and Art in Ashanti— R. S. Rattray. With chapters by G. T. 
Bennett, Vernon Blake, H. Dudley Buxton, R. R. Marett, C. G. Seligman. 
Oxford: Clarendon Press. 1927. 9 X 6, pp. xviii. + 414. Jllustrations. 
30s. net. 

This book is the second volume on Ashanti produced by Capt. Rattray, 
that is to say, the second instalment of his great monograph which, unless he 
alters his plans, will be complete when the volume on which he is now working 
is published. 

The present volume, which contains both more and less than its title suggests, 
deals with that part of religion not treated in ‘ Ashanti’ (1923), z.e. broadly 
with the lower-grade spiritual powers, including fairies and monsters, with 
the life and death of the individual, the funeral rites of both commoners and 
kings, and with the chief arts and crafts; while nearly a hundred pages are 
given over to the views of outside authorities on the problems raised in the 
preceding chapters. 

Of the many matters of general interest reference may be made to the 
odwira ceremony or “ Yam Custom,” which since Bowdich’s description, 
written over a hundred years ago, has passed as the very type and ensample of 
West African bloodthirst. If it was bloody, Capt. Rattray has shown that it 
was but the logical application of the ideas of ancestor-worship : ‘‘ The Odwira 
or Apafram was an annual ceremony held in September in honour and pro- 
pitiation of the Ashanti kings who ‘ had gone elsewhere,’ and for the cleansing 
of the whole nation from defilement.’”’ Such was the definition given by an 
Ashanti. It was also a feast of the dead, very closely associated with the crops 
and the firstfruits; indeed, to Europeans this has been the most noticeable 
part of these rites ; hence the name “‘ Yam Custom ” generally applied to the 
ceremony, while it was also the occasion for the purification of shrines of 
ancestral spirits, of the gods, and of lesser non-human spirits. Mention must 
also be made of the ceremonies—hitherto undescribed—connected with the 
bodies of dead kings, the articulation of their skeletons with gold wire, and the 
existence of a great reserve of gold treasure, stored in the mausoleum where the 
skeletons were kept and guarded by a corps of 1000 armed men. “ This 
wealth belonged to the ‘ ghosts,’ but could be ‘ borrowed’ from them in cases 
of great national emergency and also to finance national festivals.” 

Of the contributions by “ outsiders ’’ that by Mr. Vernon Blake is easily 
the most important, and the reviewer, though he does not accept the validity of 
Levy Bruhl’s thesis of savage pre-logical thought and mystic participation as 
does Mr. Blake, would like to express his appreciation of and agreement with 
almost all that the latter has written in the chapter entitled ‘“‘ The A®sthetic of 
Ashanti”’; he would especially commend the remarks on pp. 372-373 as to 
what is likely to happen to Ashanti art submitted to European influence. 

Maw. By 


582 REVIEWS 


The Cliff Dwellers of Kenya J. A. Massam. London: Seeley Service 
& Co, 1927. 9 X 6, pp. 267. Jllustrations and Maps. 215. net. 


The Elgeyo, the cliff dwellers in question, inhabit, that is, are confined to 
a reserve on, the eastern edge of the Uasin Gishu plateau. In cultural characters 
the tribe closely resembles the Masai and the Nandi—witness their short sword, 
their long two-edged knife, and their shields—while, to judge from the photo- 
graphs, they also closely resemble these tribes physically; their language 
is obviously a dialect of Nandi. There is a totemic clan organization with 
exogamy (except, so it is said, in the Buffalo clan); moreover, there appears 
to be some division into larger non-intermarrying groups, but the informa- 
tion here given is vague; it is, however, stated that two brothers may not 
marry into the same clan. As among Masai and Nandi, the age grades are 
of the utmost importance: so much is this the case that the author has little 
to say of other matters concerned with the regulation of public life. There are 
eight age-grades, but in 1925, when the material for the book was being col- 
lected, representatives of only six grades were alive, and those of the two 
senior grades were so old as to take little interest in tribal affairs. 

There is an interesting chapter on hunting, and it appears that the tribe at 
one time had associated with it a group of Wandorobo, the primitive hunters 
of that part of East Africa. C. & &. 


AMERICA 


The United States of America Albert Perry Brigham. University of 

London Press. 1927. 8} X 5%, pp. x. + 308. Maps. 8s. 6d. net. 

This book, so its author tells us, is based on a course of lectures given at 
London University, and “is not to be taken as a geography of the United 
States,” but as “ a series of studies in important phases of American geography.” 
Let us state at once that these studies, brightly written and in a handy form, 
provide a mass of relevant and significant material. Yet the book as a whole 
seems to the reviewer to come just short of its object, and possibly because of 
the very circumstances of its origin. 

In the limited scope offered by a short course of lectures, Professor Brigham 
could not, of course, give us a systematic geography of the States, nor has he 
chosen to deal in detail with any specific area or problem. There remained the 
possibility of a series of essays, and in attempting these we cannot help thinking 
that he would have been wiser to have taken for granted, even to a greater 
extent, the general geographical environment; and to have vitalized and 
intensified his argument by very occasional, yet very detailed, examples of 
geographical influence. 

Chapters ii. and iii. are useful summaries of the physiographic regions 
and climates respectively of the U.S.A. The chapter (iv.) on the Distribution 
of Population, more particularly that part of it dealing with the location of the 
major cities, and again that (No. ix.) on the Growth ot Manufacture, cover 
too much ground to exhibit any very significant features ; though occasionally, 
as when dealing with the social reactions to irrigation, the author combines 
compression with an admirable lucidity. We found chapter v. on Racial 
Composition an interesting summary, but we are not quite clear as to some of 
Professor Brigham’s conclusions. For example, a decreasing number of 
German-born (say) inhabitants of a city, is not a complete index of a decreasing 
German strain, ethnologically considered. The German ethnological element 
will depend, as well, on the number of past immigrants and upon their fecundity. 
The growing tendency, too, evinced in the latter half of the nineteenth century, 
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and up to the recent quota system, for the greater proportion of immigrants to 
come from Central and Southern Europe rather than from the north-west, 
is not very fully treated ; and we should have liked to have heard more as to 
the efficiency of the “ melting-pot.” According to André Siegfried, the immi- 
grant and his offspring quickly become “ good Americans”; that is to say, 
they acquire a new patriotism and readily find their place in the (to them) 
new social and economic conditions of the country. Racial admixture has 
come, according to M. Siegfried, more slowly and much less completely. 

Among the more interesting chapters, to an English reader at any rate, 
are those on the Statehood Complex, and upon National Unity, and the treat- 
ment here is not distinctively geographical. 

The book has reading lists, an appendix of statistical summaries, and an 
index. It has also a number of useful distributional maps ; though the stock 
one on soil regions is by no means self-explanatory to the uninitiated, and it 
receives no reference in the text. The book as a whole has much of interest to 
the non-specialist reader, but it forms also a useful revisional work for students 
of systematic geography. Ri: 


AUSTRALASIA AND PACIFIC ISLANDS 


A History of Hawaii— Ralph S. Kuykendall. New York: The Macmillan 
Company. 1926. 7} 5}, pp. x. + 375. Maps and Illustrations. 10s. 6d. 
net. 

That this book is intended for school use is stated in the Preface, and is 
indicated also by the questions and exercises at the end of each chapter. It is 
not, however, by any means so elementary in its scope and treatment as to be 
devoid of attraction for those whose school days are over. As a text-book its 
chief use will no doubt be in the Hawaiian Islands themselves, though as a 
handy little work of reference for teachers and others it may well serve a useful 
purpose elsewhere. 

Beginning with three chapters on the Pacific, its islands and their inhabitants, 
a brief account of the discovery of Hawaii by Capt. Cook introduces the tale 
of Oceanic politics and economics which ended in the annexation by the United 
States in 1898. The native rulers and their wars, the intrusions of fur traders 
and sandal-wood dealers, of missionaries and whale fishers, are clearly presented 
to the reader, who realizes how helpless were the Hawaiians against commercial 
greed and international jealousies. The islands might have fallen into the 
hands of England, France, or Japan, but it was American citizens who deter- 
mined their ultimate fate. It was no doubt inevitable that the Hawaiians should 
some day suffer the pangs of civilization, and it is perhaps better that they 
should have been swamped by aliens rather than persecuted to extinction. 
Out of a population of 256,000 (in 1920) there were some 42,000 Hawaiians 
and part Hawaiians, whilst nearly half the total population was of Japanese 
and Chinese extraction. Add to these 40,000 Filipinos, 6000 Koreans, and 
70,000 “ Caucasians ”’ of half a dozen nationalities, and we have an adequate 
variety of ingredients for the making of American citizens of an impartial type. 
This little book gives evidence that the melting-pot is not being stirred at 
random, and that problems of education and public health are being dealt 
with on systematic lines. H. S. H. 


MATHEMATICAL AND PHYSICAL GEOGRAPHY | 


Isostasy.— William Bowie, Chief, Division of Geodesy, U.S. Coast and 
Geodetic Survey; President, Section of Geodesy, International Geodetic 
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and Geophysical Union. New York: E. P. Dutton & Co. 1927. 8} 6, 
pp. xiv. + 275. 39 Jllustrations. $5.00. 


It is always pleasant to read the account of a scientific study which has been 
written by a master of the subject, and in this case we have a book by a geodesist 
who has himself greatly advanced and clarified our views on some of the 
difficult points connected with the deductions of geodesy. Isostasy occupies 
so large a space in geodetic discussions that a treatise of the kind before us is 
very welcome. The treatment is generally of a broad character, and there is 
very little mathematics in the book, which has a kind of resemblance in the 
way the matter is presented to the well-known semi-popular work on ‘ The 
Tides,’ written about thirty years ago by the late Sir George Darwin. 

Mr. Bowie gives us, in a very lucid manner, the principal results of the 
immensely laborious investigations into the variations in the direction and force 
of gravity—over the United States chiefly, but not forgetting similar work, 
less in quantity and perhaps in importance, which has been undertaken else- 
where. He gives a description of the history of the idea of isostasy, starting 
with the papers of Airy and Pratt in the Philosophical Transactions from 
1855 to 1871, going on with the important contribution of Dutton in 1889, in 
which the word ‘‘ Isostasy’’ was coined, and ending, for the present, with the 
work of the regretted J. F. Hayford, of Burrard, of Crosthwait, of Bowie 
himself, of Vening Meinesz, and of many others working in the same field. 

There is an important paragraph in the Preface which deserves to be quoted 
in full, because it gives, in the author’s own words, the gist of a considerable 
part of the investigation. The paragraph in question reads as follows: “‘ The 
writer has considered with care the two views on isostasy, one holding that the 
Earth’s crust extends to a certain depth below sea-level, with varying densities 
of crustal material under elevations and depressions, and the other that the 
crustal matter has uniform density with varying thicknesses. The former is 
generally spoken of as the Pratt theory, and the latter the Airy theory. The 
writer is convinced from his studies that the former is a logical one, and that 
the latter is untenable.” 

But “the certain depth below sea-level”’ is not to be taken very rigidly. 
Thus, on p. 1, we find the depth of compensation described as ‘‘ about 60 miles 
below sea-level.”” On p. 41, “‘ There must ... be some variation in the depth 
of compensation from one part of the crust to another.”’ On p. 94, “ It is 
probable that the compensation in some prisms of the earth’s crust extends to 
a greater depth than in others.’’ Then in Hayford’s investigation of 1910 the 
depth of compensation arrived at was 122 kilometres, or 76 miles. Bowie 
derived two values for this depth, first for all gravity stations in the U.S., 
37 miles; and second, using only those in mountainous regions, 59 miles. 
As this latter value very closely agreed with the value found by Hayford from 
deflection stations in mountainous regions, the author adopts the mean, 
namely, 96 kilometres, or 60 miles. It will also be remembered that in Hay- 
ford’s investigation there was no great difference in the sums of the squares 
of the residuals over a wide range. But the author gives reasons for supposing 
that values of the depth of compensation derived from low-lying stations are 
unreliable. One arrives at the notion, after reading this excellent account, 
that the ‘“‘ depth of compensation,” whilst a valuable and, indeed, necessary 
conception, does only, in fact, represent an average, and that there is room for 
considerable variation. We are introduced to the conception of another depth, 
the “‘isopiestic depth,” that is the depth at which loads on equal areas are the 
same: the two depths are not the same, unless the depth of compensation is 
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defined as that to which the deepest compensation descends. We must rule 
out any hard-and-fast compensation surface. 

Some matters of practical interest are touched upon. Thus it is pointed 
out that Mr. D, White found that gravity anomalies tend strongly to be positive 
over structural anticlines, so that “ buried anticlines may lie beneath high 
values of gravity,” a fact of use in oil explorations. But the present writer has 
found that of all the many structural problems touched upon, perhaps the 
most significant is the short discussion on the isostatic equilibrium of delta 
areas. Three deltas are dealt with: those of the Nile, the Niger, and the 
Mississippi. The writer would like to support the suggestion of Mr. Bowie 
that gravity stations should be established on the deltas of the Niger and of the 
Nile. It is “ up to” this country and to Egypt to see that this is done. It is 
only by such an investigation that we can discover the isostatic mechanism of 
sedimentation. C. F. CLOSE. 


Traité de Géographie Physique.— Quatritme Edition entiérement re- 
fondue. Tome Troisitme, Biogéographie. Emm. de Martonne, avec la 
collaboration de Aug. Chevalier et L. Cuénot. Paris: Armand Colin. 
1927. 10 X 6}, pp. xiv. + 1061-1518. Maps, Diagrams, and Illustra- 
tions. 60 fr. 


In the first edition of Prof. de Martonne’s book the section on biogeography 
covered some 150 pages. In the re-cast fourth edition it has been enlarged to 
over 400 pages, and forms a separate volume, copiously illustrated, and furnished 
with extensive bibliographies. Further, while the author was previously 
responsible for the whole subject he has now called in the aid of M. Aug. 
Chevalier for the botanical section and Prof. Cuénot for that dealing with 
zoology. The former has been mainly responsible for chapters 2 to 6, dealing 
successively with Climate, Soils, Plant Associations, Man’s Influence on 
Vegetation, and Continental Floral Regions. Prof. Cuénot is similarly mainly 
responsible for chapters 7 to 9, which discuss Aquatic Habitats, Terrestrial 
Habitats, and Zoological Regions. Prof. de Martonne’s sole authorship is 
limited to chapter 1, which deals with general principles, but it is stated that the 
work of the two other authors has been planned and revised by him in order 
to ensure the necessary homogeneity of thought and treatment. As indicated 
by the brief summary of the contents, the volume forms a comprehensive and 
authoritative survey of the whole subject of plant and animal geography, and 
the classified lists of references are a feature of great value. There must be 
few aspects of the double subject which do not find at least a mention in the 
text, and by means of the bibliographical lists the student is shown where to 
look for fuller information. As a book of reference the volume is one of great 
importance. 

We are not equally sure that the ordinary geographer, as distinct from the 
specialist, has gained from the enlargement. The collaboration with a botanist 
and a zoologist is in itself likely to give rise to difficulties. That an effort has 
been made to surmount the most obvious of these is shown by the statement 
that Prof. de Martonne’s introductory chapter deals with the general principles 
common to plant and animal geography. In this chapter it is stated that a 
knowledge of classification is the basis of all biological geography. There 
follows a sketchy outline of a classification of plants, with a reference in the biblio- 
graphy to Engler’s works, but not to any of the smaller text-books in common 
use. The very summary classification of animals given, on the other hand, goes 
briefly into questions of no importance to the geographer, such as the relation 
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of the Nematodes to the Acanthocephala, and seems to us absolutely useless 
as a guide either to the contents of this chapter or to Prof. Cuénot’s chapters. 
In the bibliography of this chapter no references to natural histories or systematic 
zoological text-books are given under the healing of Systematic Classification, 
and the use of popular, generic, family, and ordinal names throughout is so 
erratic that any one without a fairly extensive knowledge of systematic zoology 
must get badly fogged. Those with such a knowledge will, we fear, regard 
considerable parts of the introductory chapter as superfluous and misleading. 
An example may be given of the kind of difficulty which arises. In the 
introductory chapter, under the heading of discontinuous distribution—a 
subject of great geographical importance—a sketch-map is given to show the 
distribution of Limulus and Peripatus. Neither of these types finds a place in 
the previous account of animal classification, nothing at all is said of Limulus, 
not even the fact that it is a marine, shallow-water form, and the species of 
Peripatus are dismissed as ‘‘ animaux lents de régions humides,” which is 
hardly descriptive. In the bibliography the relevant reference is to a paper on 
the Onychophora, and it is as the Onychophora that the species of Peripatus 
appear in Prof. Cuénot’s pages, where they are mentioned as one of the groups 
characteristic of the terrestrial habitat. Now the significance of the distribution 
of Limulus and Peripatus cannot be appreciated without such a knowledge of 
animal form and function as makes the phrase quoted above in regard to 
Peripatus absurd, while on the other hand there are many cases of discontinuous 
distribution which can be made comprehensible without such a knowledge. 
The example may seem a needlessly detailed one, but it raises a question of 
profound importance. Does the geographer really gain anything by the 
attempt to rope in material from other sciences when the significance of that 
material can only be grasped by a long non-geographical training? Does 
not the attempt rather bring discredit on the subject in the eyes of other workers ? 
M. I. N. 
The Age of the Earth: an Introduction to Geological Ideas—— Arthur 
Holmes. London: Ernest Benn, Ltd. 6} x 4}, pp. 80. 6d. 


Professor Holmes’s book of 1913, bearing this same title, has long been out 
of print, and as it was the only small work on the subject we are glad to welcome 
its reappearance in this new form. Although greatly reduced in bulk it seems 
to contain all the essentials of the original work along with some new material— 
partly by way of introduction to the elements of the subject, partly by inclusion 
of new additions both to knowledge and to speculation. The result is a mar- 
vellous sixpennyworth, which should help to spread modern geological ideas 
widely among all classes. 

We have little to offer in the way of criticism. The author’s account of his 
own modification of Joly’s theory of periodic magmatic fusion will hardly 
make his readers realize that it is a novel suggestion only beginning to ex- 
perience the purging fires of criticism ; and there is some incongruity between 
the very elementary explanations of some parts and the rather elaborate 
mathematical formule in others. But the book is one that can be recommended 
to all who seek a clear exposition of modern ideas on the duration of geological 
time. A. M. D. 


HUMAN AND HISTORICAL GEOGRAPHY 
Prehistoric Man.— Keith Henderson. London: Chatto & Windus. 1927. 
8 X 54, pp. xvi. + 276. J/lustrations. 7s. 6d. net. 
This book of the Simple Guide Series takes the reader in imagination on 
a journey over the world to visit in chronological order the places where 
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evidence of the existence of Prehistoric Man has been found. Starting at 
Taungs, in South Africa, with the much-discussed and disputed infant skull 
discovered by Professor Dart, assumed to be that of a super-ape, he is then taken 
to Java to examine the remains of Pithecanthropus erectus. Having come 
home, Piltdown is visited with its imperfect skull and chimpanzoid mandible. 
Thence to the Continent to see the ‘“‘ Massive Jowls of Heidelberg,” although 
only one jaw-bone has been found there! Then there is a disquisition on the 
“‘ Strange Mousterians,”’ and their wide distribution in Europe. Now to South 
Africa again to see the skull of Homo Rhodesiensis. Next the reader has to 
make a long adventurous journey to Talgai in Queensland to examine the 
proto-Australian skull of a lad found there. After another disquisition on the 
“ Tall Aurignacians,”’ and their artistic efforts, we are again taken to Java 
to inspect the large skulls found long ago at Wadjak by Dubois. Voyaging 
once more to South Africa a visit is paid to Boskop and T’zitzikama, where 
capacious skulls were also found. Once more back in Europe, a long round- 
about excursion is made to the ‘“‘ Pony Hunters of Solutré,”’ the “ Mammoth 
Hunters of Predmost,” the ‘‘ Magdalenian Artists ” and their realistic drawings, 
and the ‘‘ Spanish Capsians ” with their rock drawings of dancers and archers. 
Finally the “‘ Azilian Crab Eaters” with their characteristic harpoons, micro- 
lithic flints, and painted pebbles, who appear to have spread over a great part 
of the continent. Thus ends the first part. The second part of the book is 
devoted to Neolithic Man, and to the Ages of Copper, Bronze, and Iron. The 
author evidently has much respect for certain personages he calls the Pro- 
fessors, presumably the discoverers of the remains of Prehistoric Man, or 
those who write authoritatively regarding them. He appears to accept most 
of their conclusions in a non-critical state of mind. 

Mr. Henderson writes in a fluent and picturesque manner, and his drawings 
in black and white are clear, accurate, and most effective, as we should expect 
of the artist who made the admirable illustrations to a recent edition of the 
‘Conquest of Mexico.’ A useful bibliography is added. E. A. P. 


Environment and Race. Griffith Taylor. Oxford: University Press. 
1927. 84 X 5%, pp. xvi. + 354. 6 Plates, 93 Text Figures. 215. net. 


To study man and environment profitably one needs a good knowledge of 
physical geography and climates of past and present, as well as of human 
morphology and archzology, not to mention history and economics. Who is 
sufficient for these things ? Prof. Taylor’s book stimulates the critical thought 
of the practised specialist, but it is doubtful whether other readers can use it 
with much profit. Some views will meet widespread approval ; for example, 
we nearly all believe that changing environment during the Pleistocene Ice 
Age had much to do with the evolution of modern types of man, but the hypo- 
thesis ascribing early waves of migration of modern man to early phases of the 
Ice Age seems to demand a belief in too high an antiquity of modern man, 
though no one can say whether evidence may not turn up. The author has been 
misled by the use of the term “‘ Neanderthaloid ” current some years ago for 
certain survivals of Aurignacian types, and he thinks them survivals of Mous- 
terian types; this is mentioned because it has probably helped him to launch out 
on the overbold hypothesis of a high antiquity for modern man. Again, Taylor 
makes Central Asia the “ officina gentium’’ for the whole story of man, a view 
very difficult to harmonize with the results of the De Filippi expedition, which 
show that the Pleistocene Ice in North-West Europe was matched almost 
phase for phase by apparently contemporary ice-sheets, on parts at least of 
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Central Asia. It seems far more probable that the cradle of modern man lay 
farther to the south-west, on grasslands that have become deserts, and that 
Central Asia was gradually opened up as the ice-sheets vanished with changes 
in climatic belts, though Chellean man lived there in an interglacial period. 
Prof. Taylor has grasped and given vigorous expression to the idea of manifold 
drifts of man and culture, which are to be studied in space and time, but he 
takes a desire for simplicity rather too far in supposing that the evolution of 
humanity involves but one process of head-broadening from a very narrow 
type in all save the pygmies, whom he supposes on the grounds of their broad- 
headedness to have had a separate pithecoid ancestor. This again is a large 
assumption, as the very long-headed types are an interesting phase of evolution 
but were probably preceded by a type with smaller, relatively broad, heads ; 
and the pygmies seem to descend from these. One might proceed chapter by 
chapter, almost page by page, and offer alternative suggestions, but it is more 
appropriate to pay a tribute to the very clever diagrams which should stimulate 
other workers to improve upon them, as would be possible with a deeper 
appreciation of the subtleties of the problems involved. 

A large part of the book gives Prof. Taylor’s suggestive comments on popu- 
lation problems of the white races generally and of Australia in particular. 
The arid half of Australia the author gives up as hopeless, and he is against 
white settlement in tropical Australia; one gathers that he would favour a 
“‘ quota” immigration scheme applied to all races who might wish to come. 
He makes ingenious estimates of habitability which suggest the possibility of 
700 million whites in America north of Mexico, and of a large addition to the 
population even of Britain. One feels that these estimates do not allow enough 
for difficulties of orography and surface features, and that those of Sir Charles 
Close (Geography, 1927) are probably more useful. One welcomes Prof. 


Taylor’s attack on the hysteria of certain writers prone to idolization of the 


World Unity. G.G. Chisholm. Reprinted from the Geographical Review, 
April 1927. 
**. , . Capital and labour alike are coming to recognize that few of their 


deeper problems are any longer susceptible of mere wa¢iona/l solutions.” * 

So quotes Dr. G. G. Chisholm in a suggestive article which appeared in 
the April number of the American Geographical Review. His theme treats 
of the old yet still growing economic interdependence of the nations; of the 
disquieting lack of anything static in their present commercial relations ; and 
concludes with something of a plea for a measure of that reasoned control of 
production and exchange which engages the sympathy of so many modern 
thinkers. Not that Dr. Chisholm indicates with any precision the possible 
evolution of international and national systems of control. Only a fragment of 
what is a short article is devoted to such considerations. In view of the vastness 
and complexity of the subject, he has probably done well in confining his 
attention to some few but very significant examples of varying commercial 
interdependence. He thus points to that well-known tendency to a growing 
complexity evinced in the production of lands but newly developed. The 
sequence wool, hides, dried meat, grain, refrigerated meat, mixed farming, 
dairy farming, rough manufacturing, and ultimately fine manufacturing, is 
indicated ; and such a sequence, say for Australia, has its obvious repercussions 
in the rest of the world, more especially in this country. References are made 
to world differences in the cost of labour, and it is indicated that the low wage 

* J. A. Hobson, ‘ Towards International Government,’ p. 196. London: 1915. 
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of oriental employees is 20¢/—on the basis of international competition—entirely 
off-set by lesser efficiency. So too we are reminded that we, as manufacturers, 
driven ever by world competition to a production of finer and more elaborate 
products, have no sound basis for comfort in unscientific generalizations as to 
any inherent racial differences in mental and physical efficiencies. Tropical 
diseases—malaria and hookworm are here indicated—as well as general 
debility due to a low standard of living, too often vitiate such loose arguments. 
However we may theorize on the subject, for certain areas and times over- 
population zs a fact, and in many such cases the greater production per head 
which might accrue through the use of modern agricultural methods and 
machinery, is prevented by current system of land holding, and by excessive 
subdivision of land at inheritance. ‘‘ If the large surplus of agricultural labour 
is in the future merely to be drawn into manufactures by the demand of 
capitalists, whether Indians or not, the result is merely to introduce another 
competitor on the world markets and go on making things worse and worse, 
But it might be otherwise if it were possible to organize a sufficiently large 
group of agriculturalists and manufacturers to supply material wants first 
of all on cooperative principles.” And it is apparently in some such reasoned 
and balanced cooperative production—self-applied first to manufacturing and 
agricultural production in somewhat self-sufficing areas, and gradually widening 
in scope to embrace world conditions—it is in such a system that Dr. Chisholm 


sees a possible escape from the tendencies and difficulties so ably reviewed in 
his article. 


Philips’ Historical Atlas: Medieval and Modern.— Ramsay Muir and 
George Philip. With the collaboration in the American section of Robert 
McElroy. Sixth edition, reconstructed and enlarged. London: George 
Philip & Son, Ltd. 1927. 11} X 9, pp. xx. + 68 + 32. 96 Plates. 
15s. met. 

This historical atlas in its earlier format was of much use to students, being 
particularly handy in size and reasonable in price. The new edition, quarto 
in place of demy octavo, has been greatly enlarged in scope while still remaining 
moderately priced. The American section has also been improved by the 
cooperation of Prof. McElroy. The maps have been re-arranged in chrono- 
logical order instead of by subjects or by countries. Though this plan has 
its merits, history is still usually studied in compartments—English history, 
modern European history, etc.—however reprehensible this may theoretically 
be, and it is convenient therefore to have the maps together. In this edition it 
would also have been possible to have placed, for example, the maps of ‘‘ Europe 
under Napoleon, 1806”’ and “ Europe in 1815” on opposite pages for com- 
parison. However, the full index meets this slight objection to some extent. 
One or two of the former maps have been omitted, or included less clearly in 
more general maps. 

Emphasis is rightly laid upon the importance of physical geography as the 
background of history, and physical maps, necessarily upon small scales, are 
given for most countries. Here it would probably have been better to assume 


that the student had access to a good physical atlas. A new map has been 


included, ‘“‘ The realms of civilization c. 200 A.D. and the natural conditions 
affecting their relations,” which shows three main divisions (with subdivisions), 
Grasslands and Steppes, Forest regions, and Arid or “ barrier’’ regions. 
This brings out the development of the ancient civilizations on the outer cir- 
The projection and scale combine unfortunately 
to confuse the detailed representation of Europe, which might have been worth 


cumference of Eurasia. 
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a separate map. One instance in which the increased scale is welcome is the 
maps of Western and Central Europe, which show the excessive divisions of 
the Empire among electors, prelates, lay feudatories, and imperial cities. These, 
considering the complexity of the subject, are clear, and bring home vividly the 
special characteristic of German history. In one or two other cases, for example 
the map showing the exploration and partition of Africa, too much has been 
attempted. Other new maps show trade routes and economic development, 
the distribution of cephalic index and pigmentation in Europe (by Messrs. 
Fleure and Bowen), and racial and cultural elements. The modern political 
boundaries are shown up to date. Altogether, a very considerable amount 
of information is set forth attractively. G.- RG. 


A Study of Races in the Ancient Near East.— W.H. Worrell. Cambridge: 
W. Heffer & Sons. 1927. 9 X 6, pp. x.+ 140. Sketch-maps and Illus- 
trations. 8s. 6d. net. 


Apart from the origin, characteristics, and distribution of the inhabitants 
of the Ancient Near East which form the substance of this book, the author 
is particularly interested in the relation of language to race. In an introductory 
chapter a brief account is given of the geography of the Near East which 
includes Egypt, Arabia, Syria, Asia Minor, Persia, and Mesopotamia. The 
subject of Ethnology is then considered: language, culture, and physical 
character in relation to race, and the distribution, physical characters and 
speech of the four racial stocks—Mediterranean, Alpine, Nordic, and Finno- 
Ugrian. Whilst apparently admitting the force of the anthropological maxim 
that language is no certain criterion of race, the author contends that in the 
long run changes in the phonology and syntax of languages do entail some 
change in blood, that though physical assimilation lags far behind cultured 
and linguistic assimilation, yet it is always in progress, and the original part 
of the work is his attempt to show how, by the study of Hamitic and Semitic 
speech, light is thrown on the origin and relation of Hamites and Semites in 
the Near East. Much of his argument will be appreciated only by students of 
linguistics, though any attentive reader will probably be able to follow the 
drift of it. After comparing Hamites and Semites especially in relation to 
language, he concludes that although Hamitic and Semitic studies are not yet 
on a satisfactory footing, it is difficult after examining the known facts to deny 
that Hamitic and Semitic are fundamentally related, and that Hamitic repre- 
sents the survival of conditions more primitive than those to be found in Semitic. 

The distribution of Hamites (as the southern branch of the Mediterranean 
race) and of Hamitic blood in Africa is next described, and attention specially 
directed to the Eastern Hamites, chief of whom were the Egyptians, whose 
origin, types, civilization, language, and writing are briefly outlined, and the 
Egyptian traits that may be considered peculiarly Hamitic discussed. By 
Semites are meant speakers of Semitic languages, and by implication peoples 
inheriting in some degree the blood of that ancient white commumity in Arabia 
where most of the Semitic types of speech developed. The Semitic peoples 
all migrated from Arabia. There were at least five migrations after 3500 B.C. 
These migrants mingled with the inhabitants of the Fertile Crescent, and 
Semitic groups arising therefrom were (1) Babylonians (including Assyrians 
and Chaldeans); (2) Canaanites (including Pheenicians); (3) Hebrews (in- 
cluding Arameans). These different peoples are passed in review, particular 
attention being paid to languages, as Akkadian, Phcenician, Canaanitish, 
Aramean, and Arabic. 
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The Aryan element in the population is accounted for by the migration of 
Aryan-speaking Nordic whites from Russia west of the Urals, which began 
about 2000 B.c. They reached the Near East either by way of the Balkans 
and Asia Minor or through Persia. They appear in Babylon as the Kassite 
dynasty, in Armenia as the Mitanni barons, as the founder of Hittite power, 
though the mass of the Hittite people are supposed to have been racially Alpine 
whites. Between 2000 and 1000 B.C. Hellenic tribes invaded the A°gean and 
founded colonies in Asia Minor. But the gate of entrance of these northern 
hordes was chiefly through Persia. Persia appears to have been invaded by 
Aryan-speaking Nordic nomads from Eastern Russia, and by ‘Turanian- 
speaking Mongolians from Western Siberia, both races respectively reaching 
the Near East by way of Persia. There are several illustrations of Egyptian 
and Semitic types and two maps. There is no bibliography, but references to 


authorities are given in footnotes. 

GENERAL 

The Turkish Letters of Ogier Ghiselen de Busbecq, Imperial Ambassador at 
Constantinople, 1554-1562.— Newly translated from the Latin of the 


Elzevir edition of 1633 by Edward Seymour Forster. Oxford: Clarendon 
Press. 1927. 7$ X 54, pp. xvi. + 266. Mapand Illustrations. 7s. 6d. net. 


It was an excellent idea to offer a translation of the more interesting portions 
of Busbecq’s Turkish Letters to English readers at a reasonable price, for they 
are of exceptional value. The writer saw much of the inside of life at the 
Turkish court in the sixteenth century, and was a man of courage and resource, 
a keen observer, and withal a very human person. His task was one of great 
difficulty and danger, for he was sent as Imperial Ambassador to Constantinople 
at a time when the Ottoman power was at its height, and Suleiman the 
Magnificent was still knocking at the doors of Europe, where on its southern 
borders something like a continuous state of war existed, interrupted at times 
only by ill-observed truces. Christian envoys to the Turkish court were re- 
garded as hostages rather than ambassadors, and when Busbecq visited 
his predecessor he found him dying as a result of his hardships and privations 
in a Turkish prison. Busbecq’s instructions were to obtain any terms of peace 
he could, and on his return to Europe in 1562 his reputation as a diplomatist 
was established. 

It is, however, the more human side of his character which makes his letters 
so attractive, We see him travelling eastward to the Bosphorus, keenly 
interested in his experiences, then posting off again on a four weeks’ journey 
into Asia Minor for an audience with Suleiman, and returning to Vienna with 
the Sultan’s very unfavourable terms. A year later he was back in Constanti- 
nople, where for many months he was the only Christian ambassador, and was 
in effect a prisoner in his house. He suffered slights and hardships; he was 
forced to witness the public rejoicings following the Turkish naval victory over 
the Spaniards in 1561, and to his lot fell the task of caring for the unfortunate 
prisoners who were brought back and consistently ill-treated by the conquerors. 
In his troubles and anxieties he turned his mind to lighter things. He writes 
of the more amusing happenings at court. He delights to walk a fat monk 
off his legs, and his menagerie (which a friend referred to as a Noah’s Ark) was 
a constant joy to him. He is full of stories of his monkeys, wolves, bears, and 
lynxes. He tells us how a lynx died of love for one of his servants, and how a 
crane became so enamoured of a Spanish soldier that it danced to him and 
slept under his bed. He collected inscriptions and manuscripts, coins, plants 
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and roots. Of all these matters he writes with the art of a true letter-writer. 
He can be brief, serious, humorous, and informing, and he is never dull. 

The translation is well done. To the lover of Busbecq’s letters any omission 
is a sin, but if this little book sends the reader to the complete translation by 
Forster and Daniell, or, better still, to the originals, it will fully justify its 
appearance. 


The Letters of Gertrude Bell. Selected and edited by Lady Bell. 2 vols. 
London: Ernest Benn. 1927. 9} x 6}, pp. xiv. + 402}; viii. -|- 405-792. 
Portraits, Maps, and Iilustrations. £2 2s. net. 

This selection from the letters written by Gertrude Bell to her relations 
and to one or two family friends gives a just and vivid idea of her personality— 
of what, in fact, it felt like and what it involved to be Gertrude Bell; but, 
owing to considerable lacune, not so just an idea of her aims and achievements. 
It is to be hoped, therefore, that it may be followed some day by a biography 
which will take account of a wider range of material—the whole body of her 
correspondence, for example, so far as it has been preserved; her diaries ; 
the personal recollections of those with whom she took counsel and worked ; 
and, of course, her own publications. While the collection of this material 
cannot be begun too soon, it would perhaps be better to postpone the editing 
of it until such time as will allow of some relaxation of the censorship that has 
been exercised on the second volume of the publication before us. Not that 
we complain of this censorship. It was bound to fall upon any publication of 
the letters of any one who held her position during the last decade of her life, 
if that publication was to appear within little more than a year of death. Our 
only complaint is that the definite article in the title misleads. These two 
volumes contain a selection not from ¢Ae Letters, but from a certain category 
of the Letters, of Gertrude Bell. 

Geographically nothing of moment is added to these letters to the scientific 
contribution made by Gertrude Bell in life; but after reading them one finds 
oneself in a much better position to understand how she came to make that 
contribution, and consequently, to appraise it. Thoughit is in the record of 
her journeys that some of the most regrettable of the lacunz already alluded 
to occur, these can be to a great extent filled from her published works. Still, 
it is a disappointment to find that no home letters of hers supplement her 
narrative of so important a journey as that which she made in 1909, partly 
down the almost unknown left bank of the Middle Euphrates, partly on the 
right bank to Ukhaidir. Of the last and longest of her journeys, that to Northern 
Nejd in 1913-14, the letters now published tell more that is new; and when 
they come to be collated with her diaries, they should prove very useful in the 
production of a full and final account. 

Few people have ever talked on paper with the spontaneity, the zest, and 
the capacity for expression that these letters reveal. The result is a self-revela- 
tion as rare as it is delightful. D. G. H. 


THE MONTHLY RECORD 
THE SOCIETY 


Appointment of President. 


IN accordance with the provisions of the Bye-Laws, Chapter I. Section 5, 
which provide that “In the case of the death or resignation of the President 
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- in the interval between any two successive annual meetings, the Council 
shall have power to appoint one of their number to perform the duties of the 
vacant office provisionally, until the next General Meeting,” the Council at 
their Meeting on November 21 appointed Colonel Sir Charles Close, K.B.E., 
F.R.S., to fill the office vacant by the lamented death of Doctor Hogarth, and 
at the Evening Meeting of that date Sir Charles Close was installed as 
President. 


EUROPE 


Delta Formation in the English Lakes. 

In the Geological Magazine, vol. 63, 1926, Mr. T. Hay points out a peculiarity 
of the deltas in the English lakes and advances a possible explanation. The 
Measand stream, after flowing through about half its delta on Haweswater, 
turns sharply towards the head of the lake, that is, to the windward, for the 
south-west gales have the greatest surface effect. The same phenomenon is to 
be observed in the delta of Aira Beck on Ullswater, and in other lakes. In 
Buttermere, however, the south-west gales do not produce the same effect, 
but Mr. Hay gives reasons for assuming that here and elsewhere the north- 
west wind is “ predominant,” z.e. has the greatest power of producing a definite 
effect upon the shore-line, for the stream similarly turns to windward. The 
present small Rannerdale delta on Crummock Water, subsidiary to the large 
post Ice-Age delta, has worked itself clear to the windward of the old delta, 
and displays a further interesting characteristic of these deltas, the windward 
edge being higher than the leeward. He believes that this turning is done 
by the south-west gales or the “‘ predominant ” wind counteracting the dewn- 
lake tendency of the stream by drifting detritus to the leeward of the delta. 
The symmetrical outline of the delta is preserved by the fact that it is mainly 
built up by flood action, when detritus may be delivered at any point, the 
curving influence coming into play again when the stream has established 
its new course. Dr. Marr further points out that there will also be a drift of 
material along the margin on the lee side of the mouth which, combined with 
the wave action, will tend to close any distributaries which might form on that 
side during floods. This would also result in marshy ground on the lee side. 
The presence of the stream on the windward side would account for that side 
of the delta being the higher. 


Danti’s Map of the British Isles in the Palazzo Vecchio at Florence. 


As has become the practice at such gatherings, a number of geographical 
publications were presented to those taking part in the recent Italian Geo- 
graphical Congress at Milan (see ¥ournal, vol. 69, p. 495), and among them 
was a coloured reproduction of Ignazio Danti’s map of the British Isles (dated 
1570) painted on the door of one of the cupboards in the Guardaroba of Eleonora 
di Toledo in the Palazzo Vecchio at Florence. It is the work of the well-known 
firm of the Fratelli Alinari at Florence, and is a fine example of modern repro- 
duction by colour photography. Though interesting as a specimen of the 
work of Danti in this line (he is best known perhaps for the elaborate wall- 
maps painted by him in the Logge di Rafaele at the Vatican), and making a 
strikingly decorative piece with its rich blue for the sea contrasting well with 
the brown and yellow of the land, the map presents little if any originality in 
its geography. Great Britain is in fact closely copied from the well-known 
map of George Lily, printed at Rome in 1546, or from one of the subsequent 
Italian versions. In the representation of Ireland, however, there is a complete 
departure from that of the Lily series, but a close correspondence with the 
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Ireland in Mercator’s map of Europe, 1554; the main difference being the 
more elongated form due to the more pronounced slope to the south-west given 
to the east coast from Strangford Lough to Wexford. The nomenclature, 
so far as it can be made out in the reproduction, appears almost identical, 
and the river systems, etc , are also closely similar. As remarked by Mr. M. C. 
Andrews in his paper on the history of the map of Ireland (see ¥ ournal, 68, p. 449) 
this type was represented in Italy by at least five printed examples of a special 
map of Ireland, and appears to have been based to some extent on the portolan 
maps as regards the form of the coasts. As one at least of these printed maps 
is thought to be earlier than 1570, it is possible that Danti copied one of them 
rather than Mercator direct. The map is, we believe, one of a series painted 
in the same Guardaroba, some by Danti, others by his successor Buonsignori 
(see Fournal, November 1927, p. 504), but no generally accessible account 
of them appears to exist. 

Through the courtesy of the President of the Congress, General Carlo 
Porro, a considerable number of copies of the reproduction have been pre- 
sented to our Society for distribution among its Fellows, and may be had on 
application in the Map Room so far as the supply holds out. 


The Census of France, 1926. 


A preliminary survey by Departments of the French census returns for 
1926 is contributed by M. Maurice Zimmermann to the Annales de Géographie 
for July 1927. This may be compared with a study by MM. Demangeon 
and Matruchot of the movement of French population between 1881 and 1921 
(see Fournal, 69, 1927, pp. 180-1), though in the latter case the unit is the 
Commune. On the whole it appears that the movements then indicated have 
been intensified during the five years 1921-26. The population of France is 
returned as 40,743,851, of which total 2,498,230 are foreigners. Of the ninety 
departments, fifty-nine have considerably increased in population and twenty- 
four 2 per cent. or less. Among the fifty-nine, however, twenty-five departments 
have contributed 1,470,500 to their total increase of 1,651,000. These depart- 
ments may be divided into five groups, three in the Paris region, five in the 
devastated areas, eight on the northern and eastern frontiers including Haut- 
Rhin, and five industrial departments in the interior, including Puy-de-Déme 
and Rhéne. With the exception of the devastated areas and the addition of 
‘** Breton Brittany,” these regions correspond roughly with those which in- 
creased between 1881 and 1921. The progress of reconstruction and the 
likelihood that some communes may have suffered at the expense of larger 
units would account for the first difference. Brittany has, however, regressed 
absolutely : even the western departments, which had previously increased, 
show a slight decline. It is also striking that the Norman departments which 
were cited by MM. Demangeon and Matruchot as an area of decrease are 
now increasing in population slightly. The reason for this is not indicated. 
The two departments showing the greatest increase are Pas-de-Calais (19°4 per 
cent.) and Alpes Maritimes (21 per cent.). It is noteworthy that in the latter, 
32°3 per cent. of the present population are foreigners: the small holdings 
for intensive cultivation of vegetables, etc., also ensure a dense population. 

The areas of dwindling population, with the exception of Normandy above 
mentioned, are those which were also decreasing between 1881 and 1921. 
They include the mountainous areas of the Massif Central, the Western Alps, 
the Pyrenees (Ariége), and the Vosges (04 per cent. only). Areas in the plains 
are the basins of the Loire and Charente, Aquitaine, and Haute-Burgoyne, 
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and the Franche Comté. In the two latter cases the falling off has been checked 
by foreign immigration. 

As is happening elsewhere, the smaller towns are increasing while the 
great cities are declining. The City of Paris has lost 35,000 inhabitants, but 
its suburbs have grown enormously (Seine-et-Oise, 23-4 per cent. increase). 
Other cities which have declined are Bordeaux, Havre, and Rouen. Four 
cities alone show an increase of more than 10 per cent.: they are Rheims 
(24°I per cent., an exceptional case), Nice (18-3 per cent.), Saint-Etienne 
(15*3 per cent.), and Marseille (11-2 per cent.). 

The general movement of the French population is somewhat obscured 
by the influx of foreigners, who now number 2°5 millions, 6 per cent. of the 
total. This is a very recent development, for their numbers have increased 
in the last twelve years by 120 per cent. It is remarkable that the two depart- 
ments alone in which their numbers have decreased are Pyrenées Orientales 
and Seine-Inferieure. This influx does not yet appear to have been seriously 
checked. The immigrants are naturally concentrated along the frontier 
regions, 2,000,000 of them being in 38 departments. (See Fournal, 68, 1926, 
p- 279, for a note upon this aspect.) M. Zimmerman points out one promising 
feature. After deducting the number of naturalized foreigners, he shows that 
the French-born population had increased by 500,000, which is double the 
figure for any of the census periods from 1886 to 1911. There is still much 
room for improvement in this respect, as he points out. Many areas which 
show a total increase of population have suffered a loss of French people. 
Twelve Departments in the Garonne, for instance, have lost 55,000 French 
altogether, but this is hidden by an influx of 70,000 foreigners. In Normandy, 
on the other hand, one-third only of the increase is attributable to foreign 
immigrants. To the Department of Saone-et-Loire falls the melancholy 
distinction of being described as the head of the “‘ Departments-tombeaux,”’ 
its French population having declined by 19,000. 


The Danish Scientific Expedition to Iceland, 1927. 


We recorded in the August number (p. 183) the organization last summer 
of a scientific expedition to Central Iceland under the leadership of Dr. Niels 
Nielsen. We are now favoured by the Foreign Office with a brief report 
on the work done by the expedition, which returned to Copenhagen on 
September 19. Leaving that city on June 28, the expedition made its final 
start for the field of work about a month later from the inhabited area round 
Mount Hekla, moving by stages east and north-east to the borders of the 
Vatnajékull. Besides surveying 3000 square kil. of imperfectly known country, 
the party made scientific observations of all kinds in the barren volcanic regions 
passed through, an interesting discovery being that of certain volcanic lakes 
at the foot of the Vatnajékull. Their surroundings were absolutely desolate, 
without trace of man or animals. It will need two or three years before all the 
material obtained can be published. 


ASIA 


The Site of Leh. 


In his paper on Ladakh in the August Fournal, Col. R. Meinertzhagen 
quoted Francisco de Azevedo’s description of Leh, and expressed his opinion 
that this could not refer to the modern Leh. One reason is that modern Leh 
is 6 miles from the Indus, and not half a mile, as stated by Azevedo. Col. 
Meinertzhagen suggested a site near Spitok where there are mounds and 
débris almost exactly half a mile from the bed of the Indus. The river cannot 


596 THE MONTHLY RECORD 


have changed its course in the interval, as modern Leh stands on an alluvial 
fan 500 feet above it. We have, however, received a letter from Capt. B. K. 
Featherstone maintaining the identification of Azevedo’s Leh with the modern 
town. He points out that Azevedo’s description fits modern Leh, with the 
exception of the distance from the Indus. This error he claims to be easily 
comprehensible, for in the clear atmosphere of Ladakh, as he has himself 
experienced, it is very difficult to judge distances. Azevedo reached Leh from 
the south, and therefore did not pass through Spitok first. In modern Leh 
there are several ruins and buildings which give evidence of a respectable 
antiquity : these include the ruins of the royal palace built in 1520, a mosque 
dating from the middle of the seventeenth century, and the longest mani wall 
in the country of about the same date. Against the Spitok site Capt. Feather- 
stone urges its liability to heavy flooding, the unsuitability of a position on the 
outer edge of an alluvial fan for a large town, the definite mention in the descrip- 
tion of a stream running by the town, and the defensive advantages of Leh over 
the Spitok site. Col. Meinertzhagen replies that he does not agree to the 
possibility of Azevedo mistaking the distance from the Indus. Though he did 
not touch Spitok, Azevedo, coming from the south, must have been aware of 
the distance between the Indus and the town he calls Leh. The position of 
old Leh near the Spitok lamaserai would not have been liable to floods. The 
site on the edge of the alluvial fan is not unusual; several settlements are so 
situated in the Nubra valley. There are many signs of ancient buildings near 
Spitok, and some extensive centre existed there at onetime. This site of 
course had drawbacks which may have caused its abandonment. There are 
no doubt buildings in Leh dating from before Azevedo’s visit, and it is possible 
that modern Leh was then in its infancy, and the old settlement was nearer 
the Indus. 

Col. S. H. Charrington also writes to point out that the titles of the two 
blocks facing p. 132 have been interchanged. From a set of photographs 
which he presented to the Society in 1904, it is clear that the upper block is the 
summit of the Marsimik La, the lower the summit of the Chang La, the 
pyramid-shaped hill in the latter being identifiable in both sets. This is con- 
firmed further by photographs taken by Capt. Griffith-Williams. Col. Meinertz- 
hagen accepts this correction, but being away from his records is unable to 
explain how the mistake occurred. 


AFRICA 
Volcanic Activity north of Lake Rudolf, 1918. 


In the Geographical Fournal for December 1926, Capt. W. Pennefather 
Holland gave an account of volcanic action north of Lake Rudolf in 1918. 
Being unable himself to search for the main crater, he gave its position approxi- 
mately on the evidence of an Abyssinian, Mongasha Hailu. We have since 
received from Mr. Arnold Hodson a note on a recent journey of his in the same 
region, which may throw light upon the actual position of the crater. From 
the Abyssinian’s report, the crater was north of the Murle towards the Omo 
river, “‘ three hours east [? west] of some small hills called Jinjibil. The Jinjibil 
Khor coming from these hills passes half an hour north of the hole, which is 
about five hours from the mouth of the Omo River.’’ On the sketch-map the 
crater is shown west of the Jinjibil Hills and the hills west of the Omo River. 
As a result of his journey Mr. Hodson believes that the Jinjibil Hills are east 
of the river. He crossed the Nakua Hills, called Haet, z.e. a mouse, by the 
Abyssinians, went down the Omo river and along the northern shores of Lake 
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Rudolf, afterwards crossing Sanderson Gulf, which was dry, and reaching 
the Lomogol River. This was also dry, but water was obtained by digging. 
As far as he remembers, he noticed no hills to the west of the Omo river, and 
does not think the Jinjibil Hills.can be in the position marked on the sketch- 
map. He says that there are small hills to the east of the Omo, and thinks 
that the native was referring to these. Mr. Hodson noticed no signs of volcanic 
eruptions. 


Franco-American Expedition to the’ Sahara. 


We have received from M. Michel Raineau of Algiers some notes upon a 
forthcoming Franco-American expedition to the Sahara. The leaders are 
Capt. Augiéras, the commander of the Military Territory of In Salah and an 
authority on Saharan geography, and Mr. Draper, an American traveller of 
Boston. They will be accompanied by two naturalists, MM. Monod and 
Besnard, who were selected for the posts by the Paris Geographical Society, 
under whose auspices the expedition has been planned. The party is to leave 
In Salah by motor for Tamanrasset in the Ahaggar, where they propose to 
spend several weeks. It is then their intention to move by camel caravan, 
followed by a motor, south-west across the Tanezrouft-Ahenet to the Timetrin 
district, whence they will attempt to cross the El Meréié westwards to Ouallata. 
In this last portion their route lies across those of other explorers and through 
a considerable area previously untraversed. From Ouallata they will proceed 
to Dakar. The expedition, which is to be known as the Augiéras-Draper 
Mission, was apparently to start at the end of October and to reach Dakar 
next March. 

AMERICA 


A Monograph on Hudson Bay. 


The most comprehensive account of Hudson Bay under all aspects— 
historical, physical, and economic—that has yet appeared is due to a German 
lady—Dr. Margarete Gans—and has been published as the first part of the 
series ‘Aus dem Archiv der Deutschen Seewarte’ (XLIV. Jahrg. 1926), issued 
by the German Hydrographic Office. The compilation can have been no 
small undertaking, as the author has evidently read and digested an immense 
amount of literature, so that the work presents a systematic summary of our 
whole knowledge both of the Bay as a water area and of the surrounding region 
with which it is economically connected. The historical section opens with a 
brief discussion of a possible knowledge of the bay before Hudson, and though 
the author reaches the no doubt just conclusion that the vague representations 
of a waterway in early maps are insufficient to prove such a knowledge, her 
treatment of the question is far from adequate. She appears to confuse John 
Cabot with John Davis, making the surprising statement that Davis (in 1497 !) 
merely followed a portion of the Labrador coast north-westward, and apparently 
is ignorant of the “ furious overfall”” reported by him in 1587, which was said 
to have guided Hudson into his strait. She also fails to distinguish between 
Mercator’s Gulf of Merofro (in the position of Hudson Strait) and his “ lake 
of fresh water’ reported from the interior of Canada, and is ignorant of the 
cartographer’s statement that he inserted the former on the authority of a 
French pilot’s chart. Coming to the detailed exploration of the bay, she is on 
more firm ground, and while building largely on the publications of the Hakluyt 
Society, knows also the most important original works such as those of Foxe, 
Dobbs, Coats, and others. This section ends with a summary of modern 
scientific exploration of the bay. The second part, dealing with its physical 
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characters, begins with an account of its geological history and the effects of 
the Ice Age, and goes on to discuss in detail the coasts, hydrography, climate, 
fauna and flora, etc., the publications of the Geological Survey of Canada 
being of course largely drawn upon, as well as other authorities. So much of 
the literature is scattered that the condensed summary thus presented is of real 
value. It is illustrated by sketch-maps, and the main climatic factors are shown 
in tabular form in an appendix. The economic section treats both of past and 
present, consideration being given especially to the fur trade and to the schemes 
for opening up direct communication with Europe. An extensive bibliography 
is appended, which, though naturally showing gaps here and there, appears 
to include all the most important literature. 


North-East Labrador. 


In the Geographical Review for October 1927, Mr. R. H. Woodworth 
gives a short account of a recent visit to the Torngat region of North-East 
Labrador. This has already been described generally by Prof. R. A. Daly, 
Prof. A. P. Coleman (Geogr. Fourn., 49, 1917, p. 311, and Geological Survey 
of Canada, Memoir 124, 1921), and, more particularly from an archeological 
point of view, by Mr. G. M. Gathorne-Hardy (Geogr. ¥ourn., 59, 1922, p- 153). 
On the present journey, however, two previously unvisited fiords were entered, 
and an attempt made to reach the interior plateau. The object was the study 
of the flora and fauna, particularly of the unglaciated areas. Saglek Bay was 
penetrated to its north-west head, but a reconnaissance of 12 miles failed to 
reveal a way out of the valley. The next attempt was made from the delta 
at the head of Nachvak Bay 30 miles from the coast. A short distance above 
the delta a lake was reached, 8 miles long, between perpendicular cliffs 1000 
feet high, and 2 miles beyond the party ascended the goo-feet north wall of 
the valley, to find themselves surrounded by mountains 4000-5000 feet high. 
Here a base camp was established. Altogether a distance of 45 miles from the 
coast was reached, apparently the limit also of Coleman’s expedition. The 
permanent snow-line being at 3000 feet, no life was observed on the unglaciated 
areas. Later Ryan’s Bay fiord, 35 miles north of Nachvak, was visited, for 
the first time, it is claimed. A party reached a range 20 miles inland, forming 
the watershed. Farther north another unexplored fiord, Ekortiarsuk, was 
visited, but fog prevented detailed examination of its head. In general, working 
from south to north, the fiords become much shallower and less steeply bounded. 
Series of wave-cut terraces and deeply entrenched river deltas were also noticed, 
as well as deserted Eskimo camps. Observations were also made on the 
Labrador current, and extensive collections brought back. 

Tin Mining in Bolivia. 

Some of the difficulties with which the Bolivian tin industry has to contend 
are indicated by H. P. Milstead in Lconomic Geography, July 1927. Though 
the deposits are widely distributed a large proportion of the output is obtained 
from the Huanuni—Uncia-—Llallagua district in the Cordillera Real. The large 
diurnal range of temperature and the power of the sun at that altitude are very 
enervating, as is also the rare atmosphere. Heavy thunderstorms are frequent, 
and traffic is often held up by violent windstorms. Above 15,000 feet precipita- 
tion is always hail or snow. The absence of timber or fuel is also a great 
handicap. The relief also makes the working of the mines difficult, for they 
are often in almost inaccessible mountain sides or remote valleys, and many 
miles of aerial railways are required to collect the ore conveniently. Difficulties 
of transport are considerable. Llamas are largely used, but their daily journey 
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is limited to 8 to 10 miles. Mules have also to be employed, but at these altitudes 
the mortality is high and their fodder has to be imported. The railway system 
is poor, and the ore has generally to be transferred from one gauge to another. 
At Arica and Antofagasta, it has to be taken out to the ships by lighters. The 
cost of importing fuel is almost prohibitive, though Californian crude oils are 
cheaper than the Peruvian supplies; consequently hydroelectric power and 
Diesel engines are being largelyemployed. The native labour supply is inefficient 
and intermittent, owing to the great number of holidays. Despite all these 
drawbacks tin forms three-quarters of Bolivia’s exports, of which about 90 per 
cent. goes to Great Britain. The lodes are not at present worked very scientifi- 
cally, quick returns being the object, but improvements are being made. 
Since 1911 the tonnage has increased more than in any other country, and with 
the threatened exhaustion of the rich placer deposits in other countries, the 
importance of Bolivian tin is likely to increase greatly. 


HUMAN AND HISTORICAL GEOGRAPHY 
The Original Form of Ptolemy’s Geography. 

In the September 1927 number of the Geograjisk Tidsskrift (vol. 30, part 3). 
Dr. Sophus Larsen discusses the question whether the text of Ptolemy’s geo- 
graphy that has come down to us represents the famous work in its original 
form. The paper is written in Danish, but the main gist of the argument 
can be gathered from the detailed English summary appended. The writer 
begins by referring to the now well-known fact that the series of large-scale 
maps illustrating the text has been preserved in two distinct forms, some 
MSS. giving us twenty-six maps of somewhat large areas (this being the 
series always reproduced in the printed editions), others sixty-three maps of 
smaller districts. It has generally been thought that both sets were made to 
illustrate the geography, their use being alternative. Prof. Larsen holds that 
the twenty-six maps belong to Book 8 alone, as they correspond exactly to the 
subdivision of the text in this, while the sixty-three maps, he says, match equally 
the detailed tables in the body of the work. Why, he asks, should Ptolemy 
have supplied the two sets to illustrate one work? He also points to certain 
duplications between earlier and later parts of the text, and on the other hand 
to discrepancies, not only in the choice of a first meridian, but in the actual 
longitudes adopted. All this is held to show that the text that we know is 
really made up of two distinct works, which have been run together in process 
of copying, partly through the damage suffered by the old papyrus rolls, of 
which Dr. Larsen sees evidence in the apparent loss of a part of the text between 
the end of Book 7 and the beginning of Book 8. 

Dr. Larsen refers to a passage in Ptolemy’s ‘ Almagest ’ as definitely con- 
firming this conclusion. In Book 2, chapter 13, Ptolemy says that in order to 
predict celestial phenomena for the horizon of a given place it is necessary to 
know the co-ordinates of the most important localities, and that he proposed 
to prepare tables which should indicate the latitude by the length of the longest 
day and the longitude by the distance in degrees east or west of Alexandria. 
Now whilst no separate work of this kind is known, the text of Book 8 of the 
Geography does accord with the above statement, and gives the positions of a 
select list of places only, in contrast to the complete lists in the body of the work. 
Of the two works thus distinguished, the geography would be the earlier in 
date, being in fact a revised re-issue of the maps and tables of Marinus, while 
the other would be a supplement embodying later information obtained by 
Ptolemy. 

It would need a wide knowledge of the MS. texts to justify an expression 
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of opinion on Dr. Larsen’s thesis, for the printed versions do not apparently 
bear out his statements in all details. In these the division of the text in the 
body of the work, as well as in Book 8, accords with the use of twenty-six, not 
sixty-three, large-scale maps. This might however be due to re-arrangement 
by editors, in order to bring the text into harmony with the twenty-six-map 
series adopted in all the printed versions. It should be noted that many of these 
omit a large part of Book 8, no doubt considering the tables there given as 
redundant. 

The ‘ Bibliographie Géographique’ for 1926. 

Attention is called to the leaflet inserted in this number of the Fournal 
announcing the approaching publication of the ‘ Bibliographie Géogra- 
phique’ for 1926. Geographers in the British Dominions do not seem to 
have realized as yet the importance of this bibliography, which is prepared 
by international co-operation under the auspices of the Association de Géo- 
graphes Francais, and by a convention concluded in 1925 with that Associa- 
tion can be obtained by Fellows of the R.G.S. and others in the British 
Dominions, through the Society, on reduced terms. 


CORRESPONDENCE 


The Figure of the Earth. 
THE original method of determining the figure of the Earth has consisted in 
the main in comparing the lengths of arcs of meridian or parallel with the 
differences of latitude or longitude observed astronomically at their ends. 
What has been regarded by some as an advance on this method is the modifica- 
tion of the astronomical values on the hypothesis of isostasy. Personally I 
have thought for many years that a more useful procedure would be to display 
the form of the geoid with reference to any selected spheroid and then to examine 
this equipotential surface, which is a physical fact depending on no hypotheses. 

Provided there are available a sufficient number of determinations of the 
deflection of the vertical with regard to the selected spheroid of reference, there 
is no difficulty in tracing the separation of the geoid and this spheroid, and 
exhibiting the form of the former with regard to the latter by means of contours. 
This has been done for a considerable portion of India for which the data are 
reasonably adequate. A comparatively small amount of additional observa- 
tions of deflections in prime vertical, now rendered practically possible by radio 
time signals, will not only increase the precision of the geoidal determinations 
in India, but will also extend the range in longitude over which the form of the 
geoid can be derived. Arrangements for carrying this into effect in India are 
now under consideration. 

Meantime the form of the geoid in India, so far as at present it can be 
found with fair precision, z.e. between longitudes 68° and 86°, has yielded 
some interesting results. Denoting the semi-axis major by a and the ellipticity 
by e and its inverse by /, the deflection at the origin of survey (Kalianpur) 
by & (in P.V.) and 7 (in meridian), I find provisionally for the spheroid which 
best fits the geoid in India, 

@ = 20,926,930 feet [6,378,523 metres].* — = 0"-29 = I 

= 292°4. = 


* It would be kinder of officers of the Survey of India if in discussions such as this 
they would express their results in metres. The quantities in square brackets are 
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In this no consideration of isostasy has been taken. This is the spheroid 
which best fits the actual geoid. It is however a very simple matter to compute 
the height by which the visible topography with any hypothetical form of 
compensation raises the geoid in its neighbourhood, and so to obtain a hypo- 
thetical undistorted surface to which it may be thought proper to fit the spheroid. 
This has been done assuming uniform compensation between 0 and 70 miles, 
with the result : 

@ = 20,927,040 feet [6,378,556 metres]. = E.) Il 
= y= 1"84N.!° i 

The small differences in solutions I. and II. are striking. 

The U.S. Coast and Geodetic Survey published in 1912 a diagram showing 
the geoid as derived from its observations with relation to the Clarke spheroid 
of 1866. Applying the same process to these the following results are obtained : 


@ = 20,925,914 feet [6,378,213 metres]. € =0"977 4 Ill 
= 293°6. n=0"71S.)° ° 
@ = 20,926,392 feet [6,378,359 metres]. = IV 
S = 297°3 n=0793S. f° 


In III. topography and compensation are ignored as in I. ; in IV. compensa- 
tion on the Hayford hypothesis is taken into account as in II. As is to be 
expected, IV. agrees closely with Hayford’s deduction of 1909. 

The four determinations are now summarized as regards a and f. If 
A = value of semi-axis major of International (Madrid) spheroid for which 
f is 297, the results are : é 


a—A a—A j 

feet metres 

+442 [+135] 292°4 Survey of India. 

+552 [+168] 292°4 compensated. 
—574 {—175] 2936 U.S.C. and G.S. 

ar 96 (— 29) 297°3 ” ” ” compensated. 


It is curious that whereas compensation changes the solution very little 
in India, it has a notable effect in the U.S. ; further, that without considering 
topography and its compensation India and U.S. yield very similar and small 
values of f. 

I will not try to draw any deduction, as the values derived are at present 
provisional. We hope to improve and extend our geoidal chart for India, which 
will lead to slightly modified results. The object of my letter is primarily to 
draw attention to a method which is, I think, more powerful and comprehensive 
than that hitherto used. It allows the investigation to be carried almost to 
conclusion without the need of introducing any hypotheses ; and various trial 
hypotheses can be introduced at the end without serious labour. 

I have been responsible for the deduction of the geoidal contours in India. 


reduced editorially with the ratio 1 foot = 0-30479973 metre (Benoit and Chaney), 
since this is used in a preliminary communication of the same results to the conference 
at Praha. One should note, however, that the Indian Survey foot is often in terms of 
the Indian 10-foot bar, on which 10 feet = 9-99995658 standard feet ; or 1 Indian 
foot = 0:30479842 m. The difference in the concluded value of a is about 30 metres. 
In the printed Report on the Geodetic Work of the Survey of India presented at 
Praha the value of a derived from the first solution for India (no compensation) was 
printed 20,925,599. In a correction slip circulated at the meeting it was 20,926,582 ; 
and is now 20,926,930. There is some danger that discrepant values will be quoted. 
—Ep. G.F. 
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The solutions for the spheroid have been carried out in the Computing Office 
under Captain G, Bomford’s direction, whose help I gratefully acknowledge. 
J. DE GRAAFF HUNTER, 
Offg. Director, Geodetic Branch, Survey of India. 
Dehra Dun, September 1927. 


Letter from Capt. G. Bomford, R.E., Survey of India, communicated by 
Dr. de Graaff Hunter, with the statement that he is in accord with the views 
therein expressed. 

In a paper entitled “‘ A Graphical Discussion of the Figure of the Earth,” 
read by Mr. A. R. Hinks on 28 March 1927, it is stated that the most favourable 
position for a single arc of meridian is in latitude 40° to 70°. I would like to 
take the liberty of questioning this conclusion, and to suggest that the most 
favourable latitude is that in which the curvature of the meridian is most rapidly 
changing, namely, in and about latitude 45°. 


In the equation — 4Ag(1+3 cos 2Mm)de? + Ag — »tv=o 


Om arc 1 
quoted by Mr. G. T. McCaw in the discussion following the paper, it is stated 
that the approximate vanishing of the coefficient (1 -|- 3 cos 2g) renders the 
solution of a set of such equations unstable. The correct criterion is surely that 


ae. (1 -++ 3.cos 2g) should be as large as possible, a condition which is well 


enough satisfied in latitude 54°, equally well in latitude 36°, and which is best 
satisfied in latitude 45°. 

Mr. McCaw also mentioned that matters are not improved by the addition 
of arcs of parallel. In high latitudes (to which he was referring) this is true, 
but in low latitudes the case is very different. At the equator the radius of 
curvature of the meridian is less than the semi-minor axis, while the other 
principal radius of curvature which is given by an arc of parallel is equal to 
the semi-axis major. The two combined give a measure of the eccentricity as 
precise as that obtained by combining an arc of meridian at the equator with 
another in latitude 54°. In the past it has not been easy to make accurate 
determination of arcs of parallel, but with wireless signals and instruments 
reasonably freed from the personality of the observer, the necessary precision 
can now be easily obtained. 

The conclusions which I would like to substitute for those drawn by Mr. 
Hinks are: 

(1) A meridian arc of which the extent is limited to 20° can by itself give 
no useful information about the eccentricity. 

(2) That the most favourable position for the middle point of a single 
arc of meridian is in latitude 45°. 

(3) The most favourable position for a limited area from which to deduce 
the Earth’s figure, is in the neighbourhood of the equator. 

G. BOMFORD, 

Dehra Dun, 1 September 1927. Capt. R.E. 


Letter to the author of the Graphical Discussion from Capt. G. T. McCaw, 
Geographical Section, General Staff. 


You have been good enough to let me see some notes by Capt. G. Bomford, 
R.E., in which he refers to some of my observations on your paper entitled 
‘A Graphical Discussion of the Figure of the Earth.” I hope that I may be 
forgiven if anything in the following rejoinder appears unfair. 

My remarks were almost wholly confined to arcs limited to a comparatively 
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small range of latitude, say 10°. In that discussion nowhere can I find the 
statement attributed to me that ‘“‘ the approximate vanishing of the coefficient 
(1 + 3 Cos 2pm) renders the solution of a set of such equations unstable.” The 
statement could be true in an almost impossible sense only: in the case where 
the coefficient of da/a was also near vanishing point. The actual statement 
made is not lacking in clarity. In support of your entirely sound conclusion 
that, in the case of meridional arcs in equatorial regions, it was next to impossible 
to disentangle successfully the correction to the semi-axis major from the 
correction to the eccentricity, I gave the analytical reason for the difficulty. 
The reason is that the eguality of the coefficients of da/a and de? is so marked 
throughout the region that the equations become unstable in the least square 
solution, Not only are they nearly unity, multiplied by Ag, but the change 
in the coefficient of de? from point to point of the meridian is very slow. 

Both the conditions of the last sentence must be maintained. The rate of 
change of the coefficient is mo¢ the sole factor, as the criticism implies ; and for 
avery obvious reason. The rate of change from one observed latitude to another 
may be great, as in latitude 45°; but if the coefficients are themselves small, 
they necessarily enter with small weight into a least-square solution. 

In the third place, I must refer to the statement that I was considering arcs 
of parallel in Aig latitudes. It is explicitly stated that it was to the combination 
of arcs of meridian and parallel in md latitudes (45°) to which the remark 
applied. On an arc of parallel the coefficient for de? is +}sin?q; that is to 
say, -+} in latitude 45°. On the arc of meridian the coefficient in the same 
latitude is also +}; so that arcs of parallel in mid latitudes do not enter into 
the equations with any greater weight than arcs of meridian in so far as the 
determination of the eccentricity is concerned. In both cases, the eccentricity 
cannot be well determined from measures in the neighbourhood of 45°; for, 
although the coefficient in a meridional equation changes there at the maximum 
rate from latitude to latitude, it remains relatively low, and in a longitudinal 
equation it does not change appreciably. 

I am afraid that Capt. Bomford’s conclusions, with the exception of the 
first, cannot be accepted by the geodesist. 

G. T. McCaw. 

18 October 1927. 


Further comments on Capt. Bomford’s letter. 


A few figures easily derived from the “‘ New Geodetic Tables for Clarke’s 
Figure of 1880 with transformation to Madrid 1924 and other Figures ” (R.G.S. 
Technical Series, No. 4, 1927) can be directed upon Capt. Bomford’s position 
to make it untenable, as it seems to me. 

Suppose that the true figure of the Earth were Madrid 1924 (z.e. Hayford 
1910) and that the lengths of arcs measured by triangulation were compared 
with the tabular lengths according to Clarke’s figure of 1880 and the observed 
latitudes. 

I. A meridian arc from 30° to 60° would measure 141-0 metres longer than 
the tabular value ; of this 68-4 m. would be due to the difference of flattening, 
and 72°6 m. to the difference of radius. A station at the mid-latitude 45° 
would be 26:0 m. farther north of the middle point of the arc than as computed 
by the tables. 

II. A meridian arc from 40° to 70° would measure 74°5 m. longer than 
tabular, 1°8 due to flattening and 72-7 to radius; the mid-latitude point at 
55° would be 24:6 m. north of computed. From the second:arc a correction 
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to the radius would be obtained practically independent of the flattening : and 
an indication of the flattening correction from the 24:6 m. (about 0”:75). 

From the first arc a similar indication of the flattening correction would 
be obtained, of almost exactly the same (small) weight ; but the correction to 
the radius could not be disentangled effectively from the flattening. 

For these reasons, which are implicit in Fig. 1 (p. 560) of my “ Graphical 
Discussion . . . ” (¥ournal, June 1927), I am still of opinion that “ the most 
useful single arc is in high temperate latitudes between 40° and 70°.” No 
single arc can give more than an indication of the correction to the flattening. 
The very slight numerical advantage of an arc in mid-latitude 45° over one in 
55° is much more than counterbalanced by the complete separation of the 
flattening and radius corrections in the latter. One may agree with Capt. 
Bomford’s proposition (1) ; but I said 30°, not 20°, with mid-latitude displace- 
ment about 25 m. instead of 11 (three-quarters of a second of arc as against a 
third). His proposition (2) is denied above. Let us now consider his No. (3). 

III. With the same assumptions as in I. and II. a longitudinal arc of 20° 
on the equator would measure 48 metres longer than tabular: entirely due to 
the radius correction. A meridian arc of 20° centred on the equator would 
measure about 225 m. longer than tabular, of which 48 would be due to radius 
and 177 to flattening correction. If the longitudes could be measured as 
accurately as the latitudes this would give a fair determination of the radius, 
and a strong one of the flattening. But even with radio-signals and impersonal 
micrometers it cannot. A much better radius would be obtained—equally 
free from the flattening—by a meridian arc from 45° to 65°, and thence a corre- 
spondingly better flattening from the equatorial meridian arc. 

This method of arguing in metres is unfamiliar, because such differential 
tables of meridian arcs have not been available hitherto. I think that the 
present example will, upon reflection, show the advantage of the method. 

It appears, then, that Capt. Bomford is formally correct in his proposition (3). 
To deduce the Earth’s figure from a limited area, choose the neighbourhood 
of the equator. But he has not remarked that the available areas are altogether 
too limited. A longitudinal arc of 20° on the equator must lie either in Africa 
or South America. In Africa it would be all in the Congo, or have its eastern 
half across the two rift valleys: in South America all in the Amazon basin 
or with its western end across the Andes. A meridional arc from 45° to 65° 
is exactly as good geometrically and far more easy to observe, and far less 
liable to violent deviations of the vertical. We should prefer, therefore, if we 
are limited to two arcs, to get the radius from a northern meridian arc with 
centre 55°, and thence from an arc in low latitude get the flattening. 

R.G.S., 31 October 1927. ARTHUR R. HINKS. 

Sir Francis Drake 


In Dr. Holland Rose’s review of Mr. Benson’s new life of Drake, 
published in the Geographical Fournal for October, he repeats a statement 
that has often been made before, to the effect that Doughty’s family made no 
attempt to bring Drake to justice. John Doughty did try to do so, and was 
only prevented by the Queen’s refusal to make the necessary appointment of 
a Lord High Constable to enable the ‘Court of Chivalry” to be properly 
constituted. Sir Julian Corbett mentioned the attempt in his ‘Drake and 
Tudor Navy,’ and the whole matter was explained at length by Mr. William 
Senior in The Mariner’s Mirror in October 1921. 


Basset Holt, Southampton, R. C, ANDERSON. 
5 October 1927. 
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Dumeir, Arabia, 2 

Dupuis, C. E., quoted on Nile irrigation, 
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Dussault, Commdt., on Indo-China, 184 § 
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Dutch and Formosa, 267 

Dutch East Indies— Islands of Queen 
Wilhelmina, 489 §; Rainfall Types in: 
J. Boerema, 410 § 

——-- Exploration in Guiana, Dr. Stahel 


on, 90 § 

Du Toit, A. L., Geology of South Africa, | 
H. G., Constantinople, 485 §, | 
E. 

EARTH, Age of, etc.: A. Holmes, 586 § 


, Figure of, Dr. de Graaf Hunter's 
determination, 473-474; letters by: 


J.deG . Hunter, 600; Capt. G. Bom- | 
ford, 602 ; GQ. F. McCaw, 603; A. R. | 
Hinks, 604 


Earthquake, Japanese, 1923, Distortion 
of Land in: C. Davison, 390 * 

East, Prof., on effects of emigration, 472 

East, Mr. Muirhead’s Drawings of, 94; 
Travels in Spain and E—, 1808-1810: 
Sir F. S. Darwin, 405 § 

, Ancient Near, Races in: W. H. 


Worrell, 590 § 

Cape, Queensland, coral limit, 542 

Greenland current ice-pack, 249 

Eddystone Rock, Solomon Ids., 59 e¢ seq. 

Education, Geogr., and R.G.S., 102 

Edward, Lake, hydrology, 449 

Eggers, C , on Icelandic and 
Scandinavian maps, 63 

Egypt— Géogr. de PE— al Epoque 
Arabe: Prince Omar Toussoun, 493 § ; 
Phosphate deposits in, W. F. Hume on, 
313 § 

Egyptian Meteorological Service, 23-24 

Egyptian Oasis,’ Libyan Desert, 124 

Electrical effects in sandstorms, 217-220 

Eleonoren Bay, Eskimo remains, 258, 259 

El Harrash and El Hez depressions, 
Libyan Desert, 114 

Elliott, G. A., on height of Holland Peak, 
Brit. Honduras, 571 

Ellis, M. H., Long Lead, etc., 82 § 

Embolina, N.W. Frontier, 516, 517, 540 


England, Prehistoric Agriculture in, 
E. C. Curwen on, 502 § 
-, Europa und die Welt, etc.: E. 


Obst, 180 § 

English Cay, Brit. Honduras, 377, 378 

- climate and Gulf Stream, 168 

- Lakes, Delta Formation, T. Hay 
on, 593 § 

Ennedi highlands, source of artesian 
water, Libyan Desert, 106 

Enriquez, Maj. C. M., Kinabalu, 299 § 

Environmental Mimicry, 139, 140 

Environment and Race: G. Taylor, 


587 § 

Erdi hilis, Libyan Desert, 27; source of 
artesian water, 106 

Erix, ancient chief, Indian Frontier, 539, 
540 

Erkes’ Explorations in Iceland, 504 § 

Erosion in Arid Lands, La Rue on, 317 § 


INDEX 


Erslev, E., quoted on maps of Denmark, 
63, 64 

Eruptive Rocks, etc.: S. J. Shand, 496 § 

Europe— Erdbild der Gegenwart: £d. 
W. Gerbing, Bd. I. Europa, 310§; 
Geologie von E—: S. von Bubnoff, 
486 §; E— in Nineteenth Century: A. 
J. Grant and H. Temperley, 397 § 

--, Central— Landerkunde von 
Mitteleuropa: F. Machatschek, 68 § 
Eskimo Colony, Scoresby Sound, 240; 

Remains, E. Greenland, 254-260 
Essex River Names, M. Christy on, 87 § 
Everest’s Figure of Earth, 473 
Ezeila depression, Libyan Desert, 114 


F. 


Faccot, J., quoted on Swedish carto- 
graphy, 63 

Fairbridge, K., Autobiography, 79 § 

Faiyum Depression, Libyan Desert, 25 ; 
hydrology, 35 

“ Falls ” ridge, Thames estuary, 57 

Farafra depression, Libyan Desert, 26, 31 


| Faregh, Wadi, Libyan Desert, 28 
| Faroe Ids. : 


G. H. Harris, 396 § 

Fawcett, Col. P. H., mission of inquiry 
for, 100 

Fearnsides, Prof., on Strait of Dover 


geology, 56 
Featherstone, Capt. B. K., on site of Leh, 


596 

Fell, A., Colonist’s Voyage to New Zea- 
land, 406 § 

Field, W. T., Rome, 172 § 

Figure of Earth: see Earth 

Finland’s geodetic work, 475 

Fite, E. D., and Freeman, A., Zds. Old 
Maps delineating American History, 
etc., 399 § 

Fittri Lake, as Tortoise Marshes of 
Ptolemy, 209 

Fitzgerald, W., Hist. Geogr. of Early 
Ireland, 69 § 

Fletcher, Maj. B.: see Headlam, C. 

Fleure, H. J.: see Peake, H 

Flinders Reef, 542 

Floamanna saga, Greenland, 225 

Florence— Firenze nelle Vedute e 
Piante: A. Mori e G. Boffito, 486 §; 
Danti’s Map of Brit. Isles at, 593 § 

Fliickiger, O., Zdr. Switzerland from the 
Air: W. Mittelholzer, 295 

Fly river, New Guinea, and coral reefs, 
541-542 

Fénsson, E., Icelandic artist, 45 

Forbes, Mrs., on “ Wadi of Kufra,” 211 

Forbes, Mt., Canadian Rockies, 562 

Fordham, Sir G., Note on ‘“ Quarter- 
master’s 1644, 50 * 

Formosa : . de Bunsen, 96 (éit/e 
only), 266 505 

Forster, E. S., Zrans/., Turkish Letters 
of de Busbecq, 591 

Foster, H., map of E. Greenland Coast, 
241-244 


INDEX 


Foucher, M., on identity of Mt. A7z-/o, | 
N.W. Frontier, 433 

Fowler, H., explorn. in Brit. Honduras, 
372 

France, Census, 1926, M. Zimmermann 
on, 594§; Ports of : H. A. Gibbons, 
172 § 

, Spain and Rif: W. B. Harris, 
492 § 

Franciscan’s, Spanish, Journey to Holy 
Land: Zransi. and Ed. H.C. Luke, 
297 § 

Franco-American Expedn. to Sahara, M. 
Raineau on, 

Franklin bonne, Relics of, 507 

Franz Josef F jord, E. Greenland, 226, 
231-4; geology, 252-3; weather, 251 

Freeman, A.: see Fite, 

Freshfield Glacier, Canadian Rockies, 
563-564; F— and Lyell Glaciers, 
J. M. Thorington on, 184 § 

Freshfield, D.. F., and Geog. Soc. of 
Georgia, 188 

Freycinet, Mt., E. Greenland, name, 246 

Fric’s private observatory, Prague, 476 

Friedlaender, I., on Volcanoes of Co- 
lombia, 412 § 

Frissel, V., paper on Labrador, J. White 


Funafuti atoll, 549-550; bore at, 541, | 
549 
Fyne, Loch, Greenland, 235 
G. 
GaEL Hamkes Bay, Greenland, 230- 
231; geology, 253; mame, 245; 


weather at, 250 
Gallopers ridge, Thames estuary, 57 
Ganong, W. F., on Two Canadian Place- 
Names, 411 § 
Ganonga (Ranongo) Id., Solomon Ids., 


59 et seq. 
Gans, M., Monograph on Hudson Bay, 


97 

Garrett, version of ‘‘ Quartermaster’s 
Map,” 51 

Garstin, Sir W., on discharge of Kagera 
river, 451 ; and Nile hydrology, 35, 441 

Gasherbrum I. and II., heights, 349 

Gates, R. R., Botanist in Amazon 
Valley, etc., 308 § 

Gauthier, L., Photogrs. in “Islands near 
Sun,” 4o1 § 

Gautier, T., Romantic in Spain, 70 § 

“‘ Gebabo ”’ oasis, Libyan Desert, 121 
Genovié, L., on Buonsignori’s Maps of | 
Tuscany, 504 § 

Geodesy at Praha: A. R. a. 473" 
Geodetic tables, Clarke’s, 98 

- Union, International, 188 
Geographical Association, 103 
——————- Education and R.GS., 


| 


102-103 
- Names, Perm. Committee | 
on, IOI 
Geography— Allgemeine Geographie : 
H. Lautensach, 310§; Complete | 
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School G—: E. G. R. Taylor, 406 $5 
Erdbild der Gegenwart: £d. 
Gerbing, 310 § ; Geographie, Die, vig 
A. Hettner, 501 § 

Geographical Society Id., East Green- 
land, 238-239, 253 . 

Geology, Elements of : M, A. Johnston, 
401 §; Physico-Chemical G—: R. H. 
Rastall, 498 § 


Geophysik, Lehrbuch der: B. Guten- 
berg, 84 § 

Geopolitik— England, Europa und die 
Welt: E. Obst, 180 § 

Georgia, Geogr. Society and Mr. Fresh- 
field, 188 

Gepp, H. W., Introdn. to “ Through 


Land of Promise,” etc., 82 § 

Gerbing, W., 2dr. Erbild der Gegen- 
wart: Europa, 310 § 

German, Capt. R. L., Handbook to Brit. 
Malaya, 75 § 

Germans and Lake Victoria irrigation 
scheme, 452 

Germany, Sixteenth Century Maps, G. 
Caraci on, 408 § 

Geysirs, Icelandic, 47 

Ghazalat tribe, Arabia, 14 

Ghezzi, C., on Level of Rhine at Basel, 
182 § 

Ghorband valley, Swat, 438, 439 

Gibbons, H. A., Ports of France, 172 § 

Giesecké Mts., Greenland, 235, 236, 239; 

eology, 253; name, 246 

Gilbert, R., Everyman’s Sussex, 392 § 

Gilf Kebir plateau, Libyan Desert, 27 

Gill Memorial to Mr. A. E. Young, 193 

Gir river of Ptolemy, 209 

Girba depression, Libyan Desert, 25 

Glacial Period, 145 

Glacier River, ‘Canadian Rockies, 560 

Glaciers— of Monte Rosa, U. Monterin 
on, 183§; of Turkestan, R. von 
Klebelsberg on, 313§; Swiss, P. L. 
Mercanton on, 503§; Two Andine 

Cochrane on, 314 

Glover’s Reef, Brit. Honduras, 378 

Godthaab and ice off E. Greenland, 248 

Goldsworthy, Governor, expedn. to 
Cockscombs, Brit. Honduras, 564, 567 

Goodenough, Sir W., Announces death 
of President, 513 ; "remarks on “ Ger- 
trude Bell's Journey to Hayil,”’ 20 

Goodwin Sand, 58 

Gordon, L. D.: see Symonds, M. 

Gos, F., Rambles in High Savoy, 483 § ; 
Zermatt and its Valley, 396 § 

Gould, Lt.-Comm. R. T., on relics of 
Franklin Expedn., 507 

Gowen, H. H., and Hall, J. W., Outline 
History of China, 300 § 

Graah, Cape, Greenland, name, 246 

' Grabham, G. W., and Black, R. P., 
Report on Mission to L. Tana, 1920- 
21, 177 §, 444 

Grand River, Brit. Honduras, 377 


| Grant, A. J., and Temperley, H., Europe 


in Nineteenth Century, 397 § 
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Grant, H. T., Cockscombs revisited, 564 * 

Granta Fjord, Greenland, 231, 242; 
name, 245 

——— Point, East Greenland, 243 

Graves, Capt., 


39 
Gravity determns., E. Greenland, 260-262 
Great Britain, Picturesque, etc.: E. O. 
Hoppé, 392 § 
-~—_—_———- and Ireland, Printed Maps 


in Atlases of : T. Chubb, 163 § 


Greece, Three-legged tour in: FE. Smyth, 
578 §; Urbewélkerung  Griechen- 
lands: J. R. Mucke, 488 § 

Greenland— Cambridge Expedn. to 


East G— in 1926: J. M. Wordie, 
225*; climate, 168; Danish Survey 
of, 92; Flora, L. H. Ostenfeld on, 91 § ; 
Koch’s Expedition, 413 

Gregory, J. W., Relations of Thames and 
Rhine, and Age of Strait of Dover, 52 *, 
386 et seg., 509 

Grenfell River, Labrador, 289 

Grierson, quoted on 
languages, 431, 432, 436, 437, 537 


Groot, J. de, and others, Palastina- 
Literatur, 489 § 

Grouse, Winter whitening, 141 

Guiana, Dutch Exploration in, Dr. 


Stahel on, 90 § 
Gujars on Aornos ruins, 535-536 
Gulf Stream and English climate, 168 
Gunbi¢grn’s Skerries, Greenland, 225 
Guraios river, identity with Panjkora, 
N.W. Frontier, 423, 432 


Guru Stagtsang, Abbot of Himis, 
Ladakh, 129 
Gustavus, A.: see Groot, J. de 


Gutenberg, B., Lehrbuch der Geophysik, 
8 


Gystawicz, B., and Mazurek, J. edztors, 
"Kozenna Atlas Geograficzny, 310§ 


HApDboN, E. B., remarks on “ 
of Nile,”’ etc., 463 

Hafnarfjall, Mt., Iceland, 45 

Hafnarfjérdur, Iceland, 46 


Hydrology 


and Labrador boundary, 


INDEX 


Harris, G. H., Faroe Ids., 396 § 

oe , W. B., France, Spain and Riff, 

Harry, H., on Wild’s Stereo-plotting 
Machine, 358-359 

Hassan Effendi, on raids on Dakhla, 122 

Hassanein a and height of Gebel 
Owenat, 2 


Hassinger, Dr., on Early Maps at St. 


Gallen, 93 § 
Haughton, S. H.: see Humphrey, W. A. 
Hawaii, History: R. S. Kuykendall; 
583 § 


Hay, T., on Delta Formation in Eng. 
Lakes, 593 § 


‘Hayford’s Figure of Earth, 289 e¢ seq., 


473-474 

Hayil, Gertrude Bell’s Journey to : 
Hogarth, 1 

Hazara, N.W. Frontier, 439, 440 


D. G. 


| Head-hunting in Formosa, 279 


| Headlam, C., and Fletcher, 


N.W. Frontier | 
| Hedley, C., death, 551 ; 


Maj. F., 
Story of Naples, 486 § 

Heber, Dr., remarks on “‘ Ladakh,” 162 

on coral beaches, 
545; on sea-floor off Queensland, 543 

HeiSarhorn, Mt., Iceland, 44 

Heiderich, J., and Schmidt, W., Kozenna 
Atlas Geograficzny, 310 § 

Heimen, and ice off E. Greenland, 248 

Hejaz railway, 2 

Helbling, Dr. , work with Wild autograph, 
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Henderson, K., Prehistoric Man, 586 § 
Hennig, R., Von Ratselhaften Landern, 
8 


5 
Herakles and Aornos, 515-516 
Hermannsson, , Two Cartographers. 
G. and T. Thorlaksson, 61 § 
Herring, R., President’s Hat, 70 § 
Hettner, A., Die Geographie, etc., 501 § 
Hewitt, W., Wirral Peninsula, etc., 292 § 


| Higueras valley, Uspallata range, 553 


Hill, C., Fifty Miles around Paris, 484 § 

Hi-lo Mt., identity with Ilam, N.W. 
Frontier, 433 

Himalayas, Origin of Life in, 142 ef seg. 

Hinduraj range, N.W. Frontier, 419 


| Hingston, Major R. W. G., on altitude 


Haisboro-Terschelling Rise, North Sea, | 


Haizan, Arabia, 9 
Hall, J. W.: see Gowen, H. H. 
Hamilton River, Labrador, 287 e¢ seg. 
Hamilton, Lt.-Col. S., remarks on 
“* Stereogr. Survey of Shaksgam,” 352 
Hamkes, G., in Greenland, 225 


Hammond, M. O., Canadian Footprints, | 


178 § 
Hanario, Formosa, 271 
Handel-Mazzetti, H., Naturbilder aus 
Siidwest-China, 300 § 
Hare, winter whitening of, 
Arctic, distribn., 153 
Harper, C. G., Londoner’s Own London, 
393 § 


140-141 ; 


effects on human body, 136; on life 
at high altitudes, 137 e¢ seg. ; remarks 
on “ Ladakh,” etc., 158 

Hinks, A. R., Attempt to describe Mr. 
Wild’s Stereo-plotting Machine, 358 * 
on Figure of Earth, 604 ; Geodesy at 
Praha, 473 *; remarks on “ Stereo- 
graphic Survey of Shaksgam, 

‘ Hints to Travellers,’ 98 


Historical Atlas, Philips’, etc.: R. Muir 
and G. Philip, 589 § 
— - Geography— Von Ratsel- 


haften Landern : 


R. Hennig, 85 § 
Hodgson, J. S.: 


see Morley, F. V 


son, A., on Volcanic Activity north 

of Lake Rudolf, 596 
Hofmayr, W., Zdr., 
Hogarth, D. G., 


Die Schilluk, 304 § 
Announcement of death, 
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513; Gertrude Bell’s Journey to Hayil, 
1*; Pres. Address at Anniv. Meeting, 
97“; remarks on Cambridge 
Expedn. to E. Greenland,” 262, 265 ; 
on “Country of Baluba, Katanga,” 
338, 340, 342; on “ Formosa,” 285, 


287; on “ Ladakh,” etc., 156, 165; | 


responds to toast of R.G.S., 197 
Hogenberg: see Braun 
Holborne Id., fringing reef, Queensland, 


544 
Hold with Hope, E. Greenland, 225, 234- 
237; geology, 253; name, 246 
Holland Peak, Brit. Honduras, 569, 570, 


571 
Hollar, engraved 
Map,” 1644, 50-52 
Holmes, A., Age of Earth, etc., 586 § 


Quartermaster’s 


IBANez, V. B., Novelist’s Tour of World, 


405 § 
Ice Ages, Four: L. C. W. B., 165 § 
—- cavern at Dobéina, 477 
—- in Danish Seas, C. I. H. Speer- 
schneider on, 89 § 
—- pack of E. Greenland Current, 249 
—- sheets of Glacial Period, 386-387 


| Iceland, Central, Danish Expedn. to, 


——-, F. R., Through Wildest Africa, , 


301 


§ 
Home, G., Medizval London, 292 §; | 


Roman Britain, 482 § 

Hondius, J., map of Drake’s voyage, 479, 
480, 481; map of Scandinavia, 65 ; 
R.G.S. reproduction of map, 98 

Hondo River, Brit. Honduras, 376 

Honduras, British, Features of : L. H. 
Ower, 372 * 

Hoppé, E. O., Picturesque Great Britain, 
etc., 392 § 

Hotine, Mr., remarks on ‘‘ Stereographic 
Survey of Shaksgam,” 354 

Houghton, F. T. S., collabr. in ‘‘ Place- 
Names of Worcestershire,” 481 § 

Hovgaard, Cape, E. Greenland, 243 

Howeitat tribe, Arabia, 7, 16 

Hsiian-tsang, Chinese pilgrim, 433 

Huberdaux, M., on Iron Industry of the 
Sambre, 182 § 

Hudson, H., in Greenland, 225; his 
“Hold with Hope,” 234-237 

Hudson Bay, Monograph on: M. Gans, 
597 § 

——_—————— and Labrador boundary, 39 

Hiihnerberg, Greenland, 230 

Hull, E., Ireland to close of Tudor 
Period, 171 § 

Humber drainage system, 387 

Humboldt, Cape, Greenland, 238, 246 

Hume, W. F., on phosphate deposits in 
Egypt, 313 § 

Humphrey, W. A.,and Houghton, S. H., 
on Orange River region, 506 § 

Hunter, Dr. de G., and Figure of Earth, 
473-474, 600; refraction tables, 371 

Hunters and Artists: H. Peake and H. J. 
Fleure, 403 § 

Hunziker, G., work with Wild autograph, 


Hurst, H. E., on electrification of air 
during khamsins, 217; Hydrology of 
Nile . . . 96 (¢2¢/e only), 440 * 

Hutton, E., Cities of Sicily, 72 §; Valley 
of Arno, etc., 171 § 

Hvanneyri school of husbandry, Iceland, 
49 


| Indian Cosmology— 


183, 595 ; Erkes’ Explorations in, 504 § 

- in 1872 and 1926: J. H. Rey- 
nolds, 44 * 

Ilam Mt., N.W. Frontier, 433 

India— Light and Shade in Bygone I—: 
Lt.-Col. L. H. Thornton, 173 §; 
Peninsular I—, former connections, 
142-143, physical isolation, 144 

Seven Dwipas of 
Puranas: V. V. Iyer, 298 § 

———- Ocean, former extent, 142 

- N.W. Frontier, Alexander’s Cam- 

paign on: Sir A. Stein, 417 *, 515 * 

-, American: A. H. Verrill, 400 § 

Indigirka river, N.E. Siberia, 464 e¢ seg. 

Indo-China, General Descriptn. by 
Commdt. Dussault, 184 § 

Indus Kohistan, 419 e¢ seq. 

Ireland, Early, Historical Geography : 
W. Fitzgerald, 69 §; History to close 
of Tudor Period: E. Hull, 171 §: see 
Great Britain and Ireland 

‘Irnan, Jebel, Arabia, 9 

Iron Industry of Sambre, M. Huberdaux 
on, 182 § 

Islands of Queen Wilhelmina : V. Clifton, 
489 § 

-- near Sun: E. Cheeseman, 401 § 
“Isola” and “ Penisola” in Medizval 
Geography, G. L. Bertolini on, 186 § 

Isostasy: W. Bowie, 583 § 

Italian Edition of Marco Polo, by Prof. 
L. F. Benedetto, 187 § 

emigration into France, 471 

Italy of the Italians: E. R. P. Vincent, 
296 §; Land Reclamation in I—, A. R. 
Toniolo on, 312 § 

Itbaik hills, Arabia, 7 

Iyer, V. V., Seven Dwipas, 298 § 


J. 


Jack, Col. Commdt. E. M., receives Gill 
Memorial for Mr. A. E. Young, and 
Murchison Grant for Mr. John Mathie- 
sen, 192-3; remarks on “ Stereo- 
graphic Survey of Shaksgam,” 353 

Jackdaw in Kashmir, 155 

Jackson Id., E. Greenland, position, 243 

Jaghbub and Jalo depressions, Libyan 
Desert, 114 


| James, Col. E. H. S., Political Agent, 


N.W. Frontier, 422 

Jan Mayen, Cambridge Expedn. at, 227 ; 
weather reports, 249, 250 

Japan, Industry and Trade: S. Uyehara, 
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175§: relations with Formosa, 266 | 


et seq. 

Japanese Earthquake of 1923, Distortion 
of Land in: fol Davison, 390 * 

Empire, Geology and Mineral 
Resources, 176 § 

Jebeliya tribes, Arabia, 15 

Jefferson, M., Peopling the Argentine 
Pampa, 81 § 

Jenner, T., published ‘‘ Quartermaster’s 
Map,” 1644, 50 

Jerningham, —, on vegetation of Holland 
Peak, Brit. Honduras, 571 

Jerusalem, When we lived in: E. Blyth, 


39 

Jesuits and Formosa, 268 

Jhelam, N.W. Frontier, 439 

Jode, C. de, map of Holstein, 65 

Johnson, D. MclI., of Cambridge Green- 
land Expedn., 226; remarks on same, 
263 ; Eskimo Remains (E. Greenland), 
254-260 


| 
| 


Johnston, Sir Harry H., obituary: F. R. | 


Cana and Sir A. Sharpe, 414 


401 § 
Jones, N., Stone Age in Rhodesia, 78 § 


sand-dunes, 215; on Libyan Desert, 
122; its hydrology, 29; position of 
Regenfeld in same, 223; refraction 
tables, 371 


Keidel, J., on geology of Uspallata range, 
553, 558 

Keilir, Mt., Iceland, 45 

Kekh-Tas range, N.E. Siberia, 465 e¢ seg. 

Keltie, Sir J. S., tribute to, 103 

Kemal e] Din Hussein, Prince, explora- 
tions in Libyan Desert, 23, 27; on 
Sarra wells, 108-110, 115-117; on 
Tebu tribal marks, 122 

Kendall, P. K.,. on Straits of Dover 
geology, 56 

Kennard, A. S., on connection of Thames 
and Rhine, 53; on faunas of same, 387 

-, C., Suhail, 579 § 

Kenya, Cliff Dwellers: J. A. Massam, 
582 § 

Khamsin electrical effects, 217, 219 

Khardong La, Ladakh, snow-level on, 142 

Kharga depression, Libyan Desert, 26, 
27, 31, 33; Kheiba ditto, 25 


| Khoaspes river, identity with Panjkora, 


N.W. Frontier, 432 
Khwaja-Rhela, Swat, 438 


| Kiang-si— Iminnersten China, etc. : G. 


, M. A., Elements of Geology, | 


Wegener, 177 § 


| Kiluba language, Katanga, 336 


Jordanhill, East Greenland, 242 ; Glacier, | 


231; name, 246 


Jorden, M., map of Denmark, 63 ef seg. | 


Joyce, T. A., expedn. to British Hon- 
duras, 100 


Jukes, J. B., on extent of Barrier Reef, 541 


| Kinabalu, Haunted Mountain . 
Jordan, —, on height of Libyan Desert | 


Major C. M. Enriquez,299 § 

King, J. Harding, on Sand Ripples and 
Dunes, 211, 217, 219; on “ Tortoise 
Marshes ” of Ptolemy, 210; on “ Zer- 
zura ”’ oasis, Libyan Desert, 123-124 ; 
position of Abu Mungar, zdzd., 224; 

——-, L. M., China in Turmoil, etc., 398 § 

-, Lt.-Col. W. D. V. O., Uspallata 

Range and its related Scenery, 552 * 


| “* King Gira’s Castle,” Swat, 434, 435 


geology, 56; on union of Thames and | 


Rhine, 53 
K. 

K,, height, 349 
Kabalgram, site, N.W. Frontier, 518 
Kabambe Lake, Katanga, 325 
Kabinda, Katanga, thunderstorms, 324 
Kagera river, hydrology, 451-452 
Kahle, P., Tiirkische Segelhandbuch . .. 


_ 1521, 499 § 
Kalala Ilunga, Kabongo chief, 332 


| Kioga Lake, hydrology, 451 
Jukes-Browne, J., on Straits of Dover | 


Kisale Lake, Katanga, 325, 326 
- Territory, 328 


| Kissu, Gebel, Libyan Desert, position, 27, 


Kalumejfiongo River, Katanga, 321 seg. 


Kamil, Gebel, Libyan Desert, position, 
221, 223 

Kana valley, Swat, 438, 439, 520 

Kangchenjunga, snow-level, 142 

Kankei, Formosa, 281 

Kar, Tso, Ladakh, 133, 135 

Karakoram Range—alignment, 136; 
stereographic survey, 349 

Kashmir, biology, 155 


127, 128, 221, 222 

Kjerulf Fjord, East Greenland, vegetation, 
232, 233 

Klebelsberg, R. von, on Glaciers of 
Turkestan, 313 § 

Klein, S.: see Groot, J. de 

Knoetel, —, on Gir river of Ptolemy, 


209 

Knudsen, J., Zd., Atlas Danicus of 
Peder H. Resen, 61 § 

Koch, J. P., on climate of Danmark 
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L—: E. B. Chancellor, 393§; Me 
dizval L—: G. Home, 292 § 

Longkiu race, Formosa, 266 

Lorient-Kéroman, Development, 
Robert-Muller on, 87 § 

Lorin, Prof., on former course of Nile, 32 

Louis, H., Albanien, etc., 578 § 

Louw, J., map of Holstein, 65 

Lovoi River, Katanga, 321 e¢ seg. 
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Holy Land, 297 § 

Luquet, G. H., L’Art Néo-Calédonien, 
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————- Cape, E. Greenland, 238; 
name, 246; position, 243 
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to-day: R. J. H. Sidney, 299 § 

Malay Peninsula— Bei den Urwald- 
zwergen von Malaya: P. Schebesta, 


491 
Malays in Formosa, 267 
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E. de Martonne. Tome III. Bio- 
géographie, 585 § 

Physico-Chemical Geology: R. H. Ras- 
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Specialists in all types of Optical Projection Apparatus. 


| A magic word in North Africa . 


“The Magic of Islam.” 


NORTH AFRICAN 
MOTOR TOURS 


Tours de luxe to aon 

the glowing lands 
Private tours by 3-, 4- * hon cars, 
of finest es only, for tours specially 
arranged to dates and itineraries to suit 
travellers’ wishes, Also ane 4 
date tours for individual 
uxurious touring cars ings, PY 
armchair seats. 


| Algeria-Tunisia- Morocco 


The Sahara, The Niger 


| The oni~ Tours guaranteeing you reserved rooms at 
| the ‘amous “TRANSATLANTIQUE” Hotels, 40 of 


which are now opened. 
TRANSAT. 
CHRISTMAS IN THE SUNSHINE 


at 
MARRAKESH or BISKRA. 


English Christmas fare and seasonable et 


nclusive terms covering journey, stay and fetes 
at the Palatial “ TRANSATLANTIQUE’ "Hotels. 


Write for booklet, ‘The Magic of Islam.” 
FRENCH LINE 


Cie. Gle. Transatlantique, Ld. 


20, Street, LONDON, 8.W.1. 


Messrs. E. R. WATTS & SON’S 
Advertisement of their STANDARD 
MICROMETER TACHEOMETER 
in the November Journal contained a 
curious error: An instruction ‘‘ semi- 
colon” written on the proof was 
turned by the printer into ‘ semi- 
color.” We trust that no reader was 
misled by the resulting mysterious 
announcement of an “ Internal Semi- 
color Focussing Telescope.” 


Books You Want. 


Call and inspect Foyles’ Dept., devoted tw 
Books on Travel and Topography. A wide 
variety will be found. including many works 
now out-of-print. Over 1,250,000 vols on 
every conceivable subject in stock. Tweuty 
Departmental Catalogues issued: Any 
catalogue sent gratis and post tree Outline 

requirements. Books sent on approval to 

any part of the world, 


FOYLES, 121 Charing Cross Road, 


LONDON, W.C.2 


Phone ; Gerrard 9310 (3 lines), 
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ADVERTISEMENTS, 


A USEFUL AND MUCH APPRECIATED GIFT. 


BARTHOLOMEW’S 
CITIZEN’S ATLAS 


OF THE 


WORLD 


Page Size, 14} < 10 inches. FOURTH EDITION 


‘THE AtLas consists of 192 pages of fully Coloured Maps, with double-page Coloured Frontis- 
piece. A full and exhaustive INDEX of 212 pages, containing about 96,000 Names, and 12 
pages of GEOGRAPHICAL STATISTICS, etc. Issued in Two Styles of Binding as follows :— 


(1) Strongly Bound in Art Canvas ee -. &2 5s. net 
(2) Handsomely Bound in Half Morocco, Best Quality, Gilt £3 10s. net 


Each Atlas is packed in stout Cardboard Box. 


A SPECIAL PROSPECTUS SHOWING PAGE SIZE OF ATLAS ALONG 
WITH SPECIMEN MAP AND SPECIMEN PAGE OF INDEX, SENT 
FREE ON APPLICATION. 


Complete List of Maps and Atlases may be had on request. 
JOHN BARTHOLOMEW & SON, LTD. 


CARTOGRAPHERS TO THE KING. 
THE GEOGRAPHICAL INSTITUTE, Duncan Street, EDINBURGH. 


MACMILLAN 


THE ARUNTA 
CASELLA’S A Study of a Stone Age People. 
SURVEYING By SIR BALDWIN SPENCER, 


K.C.M.G., F.R.S., and the late § 
INSTRUMENTS F. J. GILLEN. With Plates in 
Colour, Map, and numerous Illus- 
trations. 2 vols. 36s. net. ‘| 


THE KIWAI PAPUANS OF 
BRITISH NEW GUINEA 


A Nature-born Instance of Rous- 
seau’s Ideal Community. By 
GUNNAR LANDTMAN, Ph.D. 
PARLI AMENT 1 With an Introduction by Dr. A.C. § 
LONDON, S.W.1 HADDON, F.R.S. With Map § 

Works : and 113 Illustrations. 30s. net. @ 


WALTHAMSTOW The Westminster Gazette— Professor 


Landtman has made a very valuable con- § 
tribution to the study of ethnography 
by his researches, extending over acouple 9 
of years, among the Kiwai Papuans.” $ 


MACMILLAN & CO., LTD., LONDON’ 
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British-Made 


Surveying Instruments. 


SURVEYING ANEROIDS. 3” diam.: 
reading to 2 feet; 5° diam.: reading to | 
foot. English or Metric readings. Revolving 
Altitude Scale for Zero setting ; locking screw 
to prevent movement when set. Inner scale 
with Vernier rotated by milled head. 


These Aneroids can be supplied, if needed, 
with nickel-silver chains an phosphor-bronze 
air springs for use in very humid climates. 


E.R. WATTS & SON, Ltd» 


Our New Catalogue 


ae vd Instrument Makers and Opticians, 

rveying Instruments 

D. os 104 Victoria Street, Westminster, S.W.1. 
on application. Works : Camberwell. 


LIFE INSURANCE 


3) How to make the best use of life insurance for men. 
* 3) What kind of insurance is best for women, and why. 
The use and abuse of children’s insurance. 


ws ‘ | The unwanted policy. Should it be kept up, and if so, how ? 
lus- Sal Life Insurance overseas. 
| How to provide for widows and orphans of employees in large establish- 
] ments dying in service. 
| How to provide for estate duties of large estates by insurance without 
OF crippling your income. 
' How to provide cheaply by insurance for persons in whom you have no 
insurable interest. 
By Insurance of contingent reversions. 


Insurance of hunters and livestock. 


Consult Lt.-Col. L. E. HOPKINS (retd.) 


Insurance Broker, 
Telephone: Gerrard 2776. 6, Duke Street, St. James, LONDON, S.W.1. 


Telegrams; ‘‘ Auxesis, Piccy. 
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SINCLAIR 


“TRAVELLER UNA’ 


ISA 
METAL 
CAMERA 
OF THE 
HIGHEST 


The Ideal Camera for the 
Explorer or Scientist. 


TAKES PLATES, ROLL OR 
CUT FILMS, & FILM PACKS. 


The ‘* TRAVELLER UNA” is an instru- 
ment with the same form and movements as 
our Standard and Tropical models, but is 
built very strongly of Duralumin, a metal of 
the tensile strength of steel, and which is 
almost as light as Aluminium, but without the 
grave defects of that metal when used for 
marine or tropical work. 


The size gives a picture pleasant in itself, 
and admirably adapted for enlarging or 
lantern slide making. 


The ** TRAVELLER UNA” has a very 
extensive Rising and Swing Front, Tilting 
Finder accurately marked to show the effect 
of the rise, Level, Revolving Back and Ross 
I 5.5 Combinable Lens fitted in Newman- 
Sinclair ‘* Perfect” Shutter, graduated from 
one half to one-hundredth of a second and 
permitting of ‘*Time” exposures. The 
camera is scaled for use with the lens in its 
combined form, and also for its long focus 
single element giving the most perfect 
definition, and enabling distant mountains and 
objects to be obtained in proper perspective. 


Price with 3 double plate holders, taking 
plates 34 x 23 inches. 


£35 
JAMES A. SINCLAIR 


9-10, Charing Cross, LONDON. S.W.1. 


THE 


PORTABLE 
TYPEWRITER 


— the Portable Typewriter for use 
at home or abroad. 


CASH PRICE £12: 10: 


or sent on receipt 
of £2: 2:0 with 
order. The bal- 
ance can be paid 
by eleven monthly 
instalments of £1 


Remember ! 
The machine 


The Remington Portable is the ideal ‘ 

machine to accompany expeditions to ! 

all parts of the world. it was used | 
throughout both Mount Everest Expeditions | 
and adapted itself wonderfully to the rough ! 
conditions of travel in one of the “wildest ' 
regions of the world. At home or abroad 
the Remington Portable can be relied upon , 
to give faithful service—at all times. 


Write for descriptive folder ‘‘ G.J.” 
THE REMINGTON TYPEWRITER CO. LTD. 
Head Office : 
100 Gracechurch Street, London, E.C.3, 


Showrooms : e. Regent Street, W.1 
t. Paul's Churchyard, E.C.4. 


Dealers Everywhere. 
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COOK'S 
| NILE STEAMER SERVICES 


Season 1927-28. Weekly Sailings. 


There are three distinct Services — 


(A) THE CAIRO-ASWAN SERVICE from Cairo weekly throughout the 
in, occupying Twenty Days on the voyage. Fare £70 


(B) THE ASYUT-ASWAN SERVICE weekly in connection with train from 
Cairo on the Morning of the day of sailing, occupying Fourteen Days. Fare £56 


(C) THE SECOND CATARACT SERVICE between Aswan Cae Et 
Halfa weekly, occupying Seven Days. 


The Fares include complet ts for visiting all the famous Pyramids, Temples, 
Tombs, and Ruined Cities, ete. The illustrated programme of arrangements for Egypt, 
the Nile, Palestine and Syria may be had from— 


THOS. COOK & SON Ltd. 


BERKELEY STREET, LONDON, W.1. AND 170 BRANCHES. 


WILD 


Geodetic 
& 


Photogrammetric 
Instruments 


The time and labour saving devices, 
high precision, simple handling, small 
weight and size, place the Wild 
instruments in quite a unique position 


Universal Theodolite Wild 
3 nat. size, weight 9$ Ibs, We shall be glad to send you our Catalogue. 
Both circles are read direct to 1”, through " 
one microscope placed next to :telescope. Henry Wild, Ltd., Heerbrugg, 
Magnification of the latter X 24 ; aperture : 
1% inches. Sturdy construction. Switzerland. 
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BY MAP OF THE COMBINED ‘3 

INDIA — E &S. AFRICA 

CEYLON ~ JAPAN 
BURMA MANILA 


NEW ZEALAND &- ASSOCIATED LINES 


MAIL, FREIGHT AND PASSENGER SERVICES. 


P.& O. and B.I. Tickets interchangeable, also Tickets of P.& O., 
Orient and New Zealand Shipping and Union Companies. 
All satlings subject to change, with or without notice. 


1—*London and Marseilles to Bombay, Karachi and Persian Gulf. 

2—tLondon to Colombo, Madras and Calcutta. 

3—tLondon and Marseilles to Ceylon, China, Japan and Australia. 

4—[{London and Marseilles to Port Sudan, East and South Africa. 

to Queensland. 

6—**London (cargo) and Southampton (passengers) to New Zealand 
and (by transhipment, passengers only) Australia via Panama Canal. 

7~--tUnited Kingdom (by any Atlantic line) via Vancouver or San 
Francisco to New Zealand, Australia, and the South Sea Islands. 

- **London(t class only, 3rdclass rates)to Australia via Cape of Good Hope. 
* Weekly. t Fortnightly. ** Three-weekly. { Four-weekly. 
ADDRESS: 

Nos. 1, 2, 3, 4 and 5.—-For Passage, P. & O. House (Manager, F. H. Grosvenor), 14-16 Cockspur 
Street, S.W.1, Freight or General Business,'P. & O. & B.I. Offices, 122 Leadenhall Street, E.C.3. 

No. 6.—J. B. Westray & Co., Ltd., 138 Leadenhall Street, London, E.C.3, or The Trans- 
Pacific Passenger Agency, Ltd. (W. L. James, General Manager), 14 Cockspur Street (first 
floor), London, S.W.1. 

No. 7.—The Trans-Pacific Passenger Agency, Ltd. (W. L. James, General Manager), 14 Cockspur 
Street (first floor), London, $.W.1, and, for Vancouver Service, any office of the Canadian 
Railways. 

No. 8.—P. & O. Service, Australia via Cape, 32 Lime Street, E.C.3, or P. & O. House, as above. 

B.I. Agents—Gray, Dawes & Co, 122 Leadenhall Street, London, E.C.3 
Paris (all routes)—Société Francaise P & O., 4] Boulevard des Capucines. 


P. P.& 0. ROUND TRIPS AND WORLD TOURS 


YACHTING CRUISES by SS. RANCHI, 16,600 tons. 
Iilustrated Handbook on application as below. 


y PEO Y BRITISH INDIA NEW ZEALAND & A ASSOCIATED LINES 
PLO HOUSE 14 STREET LONDON Swi 
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ADMIRALTY CHARTS 


of Charts, Plans, 


lished by the 


POTT 


Hydrographic Dept. 


? Nested 


145, Minories, London, E.1 


a chart for publieation (gratis), 
royal 8vo; bound cloth (gratis). 


miralty Charts, Plane, 
wt te A vol. of $70 with 45 coloured Index Charts 


On the Correction and Use of Charts, Light Lists, and Sailing Directions, a vel. ef 40 pp., 


Second Edition. Demy 8vo. Cloth. 25/- net. 


A HISTORY OF ASSAM 


By Sin EDWARD GAIT, x.c.s.1., c.1.£., 
Of the Indian Civil Service (Retired). 


WITH MAP, FOUR PHOTOGRAVURE PLATES, APPENDICES 
AND INDEX. 


of Assam's have at last been 


“The hidden secrets 
[history worthy of itsell’and place 


the province now 


revealed and 
that of any other part of the Indian Empire.” —Pioneer. 


W. THACKER & CO., 2, Creed Lane, London. 
THACKER, SPINK & CO., Calcutta and Simla. 


In preparation 

ANTARCTICA 
A Treatise on the Southern Continent 
mau) By J. GORDON HAYES, M.A. 
Part 1, Natural Geology, Glaciology, 
i ,,. 2 Recent Exploration: Historical and Critical 


i” phical Problems, Pioneer 
| a = Surveys, Territorial Rights, etc. 


Glaciol Gh 22 Tables, ete. 1 
logical sary 3 Charts, | 


Royal 8vo. £2 2s. 0d. net. 


h THE RICHARDS PRESS LIMITED, 
90 NEWMAN STREET, LONDON, W.1, 


POSTAGE STAMPS 
—: AT AUCTION 


GENERAL COLLECTIONS, 
SPECIALISED COLLECTIONS, 
AND SINGLE’ RARITIES, 


H. R. HARMER, 


Philatelic Auctioneer and Expert. 


6,7 & 8, Old Bond Street, LONDON, W.1. 
Telephone: GERRARD 1623. 


Telephone No. 5197 Gerrard, 


| Martin, Hood Larkin, 


Specialists in the 


| Reproduction of Maps and Plans, 
Lithographers & General Printers, 


9, Gt. Newport Si., London,W.C.2. 


All kinds of 


MAPS, PLANS, and CHARTS. 


The Wrought Iron “ CAMP” Stove 


To burn wood 


6 
weight ss Ibs. 
£9 158. 
Delivered to nearest port, 
‘ Send ad. for full 
of 


Wood, or Oi 
Stoves and also 


Wa. POORE & Co,, 52, Queen Victoria St., London, E.C.4 


| 
| besid 
= 
or any fuel. Made of wrought iron, 
cannot be injured by 
Ne rough usage or transit. 


SILVER & EDGINGTON, | 


3s. W. SILVER & CO, 
BENJAMIN RDGINGTOM, LTD. 


Tropical and other Clothing and Every Necessary 
For AFRICAN SPORT, &c., OCEAN TRAVEL| 
and OVERSEAS 


“BENJAMIN EDGINGTON” TENTS AND CAMP FURNITURE,” 


“CONSULT WITH 
MESSRS, SILVER & CO., 
who know exactly what is (im 
needed for every part of (am 
the Globe." — Geo- 
graphical Sociery's “* Notes 
on Outfit,” 


“BENJAMIN EDGINGTON” TENTS were supplied for the 3 EVEREST EXPEDITIONS,') ¥} 
Catalogue and Estimates on application. 


King William House, Eastcheap, LONDON, E.C.3 


(Monument) q 
Factory-TOWER BRIDGE, S E. Telephone: Royal 1410, 


BOOTS and SHOES ready for wear 
can be supplied for CLIMBING : 
HUNTING : SKLRUNNING 
: GOLF, Ete. 


Price List gratis from 


DOWIE & MARSHALL, LTD. 


{FOUNDED 1824) 


455, WEST STRAND, W.C.2 
(3 doors from Trafalgar Square). 
BESPOKE BOOTMAKERS for over 100 years not only for Gentlemen but for Ladies also, 


Printed by William Clowes & Sons, Limited, London and Beccles, England. 


«(DECK €CHAIRS, 
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